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[lpeancnoBue

Llenu n npuHuunel ctraHgaptusaumm B Poccunckon depgepaumn ycrtaHosneHbl deaepanbHbiM 3aKOHOM
ot 27 pekadpa 2002 r. Ne 184-P3 «O TeXHMYECKOM perynmupoBaHnn», a npaBuna npuMeHeHnsa HauMoHarnbHbIX

ctraHaaptoB Poccuuckon ¢egepaunn — [OCT P 1.0 — 2004 «CtaHpaaptusauma B Poccunckon deaepauui.
OCHOBHbGI€ MONOXKEHUA»

CBegeHuda O CTaHaapTe

1MOAIOTOBJIEH ABTOHOMHOM HEKOMMEpPYECKOM opraHu3auunen «amepntenbHO-MHPOPMALUOHHBIE TEX-
Honornun» (AHO «3nHTEX®») HA OCHOBE ayTEHTUYHOIO NEPEBOJA HA PYCCKUIN A3bIK MEXAYHAPOAHOIo CTaHaapTa,
yKa3aHHOro B NyHKTe 4. [lepeBoa BbINONTHEH POCCUUCKON KoMUccuen akcneptos MOK/TK 91

2 BHECEH TexHun4yeckum komuteTom no ctraHaaptusauumn TK 420 «basoBbie HECYLLIME KOHCTPYKLMUA, NeYaT-
Hbl€ NNaTbl, COOPKA U MOHTAX SNEKTPOHHbLIX MOAYNeEn», NoOAKOMUTETOM [1K-3 « TexHonormusa cOopkm n MOHTaxXa

PAANOINEKTPOHHBLIX MOAYNEN»

3 YTBEPXXOEH 1 BBEOEH B IEVNCTBWE Mpukazom deaepanbHOro areHTcTsa no TEXHUYECKOMY Perynu-
poBaHUIO N MeTponorun ot 23 aekadpsa 2010 1. Ne 1088-ct

4 HacToawmmn ctaHgapT naeHTu4eH mexxayHapoaHomy ctaHgapty MOK 61192-3:2002 « TpeboBaHU4A K Kaye-
CTBY U3rOTOBNEHUA NMadHbIX NeYaTHbIX y3noB. Yactb 3. MoHTa)X B CkBO3HbIe oTBepcTuda» (IEC 61192-3:2002
«Workmanship requirements for soldered electronic assemblies — Part 3: Through-hole mount assemblies»).
HanmMmeHoBaHue HacTosLlero craHgapta UIBMeHEHO OTHOCUTENbLHO HAaMMEHOBAHUSA YKa3aHHOIo MeXXayHapoaHoro
ctaHgaprta anda npusegeHusa B cootBeTcteue cFOCT P 1.5—2004 (nyHKT 3.5)

Hacroawmim ctaHpgapt, asnaowmmnca ogHon us yacren cravgapra FoOCT P MOK 61192 noa ooLwmm Ha3Ba-
HUeMm «llevaTHble y3nbl. TpeboBaHUA K KAYECTBY», PEKOMEHAYETCA MPUMEHATL COBMECTHO C OCTarlbHbIMU, Nepe-
YUCNEHHbLIMU HNXKE YaCTAMM:

Yactb 1 O0Lmne TexHn4yeckmne TpedoBaHus;

YacTb 2 [10BEPXHOCTHLIN MOHTAX;

Uactb 4 MOHTaQ)X KOHTaKTOB.

B cnpaBo4yHOM npunoxXeHuu A HacToALLEero craHgapTa npuBeaeHbl CBE4EHUA O COOTBETCTBUU CChINMTOYHbIX
MeXAyHapoaAHbIX CTaHAApPTOB HAUMOHAanNbHbLIM cTaHaapTamMm Poccunckon degepaummn, KOTopblie peKOMEHAYETCH

NCMNOJ1Ib30BdATb BMECTO CCbUTOYHbIX MEXKAYHAPOAHbLIX CTAHAAPTOB

5 BBEJEH BINEPBbIE

VIHgbopmauyusa 0b UsMEeHeHUSaX K HacmosuwemMmy cmaHoapmy rniybriukyemcs 8 eke200H0 u3dasaeMoM UHDOP-
MalyUoOHHOM yKasamerne «HayuoHarbHbie cmaHoapmbi», @ mekem U3mMeHeHul U nornpasok — 8 €XXKeMeCs4HOo
u3odaesaemMbix UHhOPMAaUUOHHbIX yKka3amernsax «HayuoHarnbHbie cmaHoapmbi». B criydae rnepecmompa (3amMeHbl)

Uiu OMMEHb! Hacmosuweao cmaHoapima coomesememesyrouwjee yeeoomreHue byoem orybriukosaHo 8 eXXemMecsy-

HO u3odasaeMomM UHpopMaUUOHHOM yKa3amerne « HayuoHasbHble cmaHoapmply». Coomeemcemesyrowlas UHop-
Mauyus, yeeoOoMrieHuUe U meKembl pa3meLyaromes makxke 8 UHgpopmMayUuoHHOU cucmeme obuiez0 rnosib308aHus —

Ha ouyuanbHOM caume ®edeparibHo20 azeHmemea o MexXHU4YeCcKoMy peaynupoeaHuro U Memposiozuu 8 cemu
VIHmepHem

© CtaHpgaptuHdopm, 2011

HacTosawmi ctanaapT He MOXKET ObITb NONHOCTBLIO UM YAaCTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pacnpo-
CTPAHEH B KQ4eCcTBE obrMumanbHOro n3gaHus 6e3 paspeweHnsa degepanbHOro areHTCTBa no TEXHUYECKOMY pery-
NTIMPOBAHUIO U METPONOTY
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BBeaoeHue

HacTtoawmn ctaHgapt yctraHasnmBaeT coBMecTHO co ctaHaaptomMm [OCT P M3K 61192-1 TpeboBaHua #
pekoMeHaauun K obecneyeHunto Ka4ecTBa nevyaTHbIX y3roB B COOTBETCTBUM C TPeOOBAHUAMMU, YCTAHOBITEHHbIMW
ctraHgaptammn [OCT P MOGK 61191-1 noOCT P MK 61191-3.

[TocTaBLUMKN U NOTPEOUTENN NEYaTHbIX Y3NOB C UCMONb30OBAHMEM MOHTAaXa B CKBO3HbIE OTBEPCTUA MOTYT

MCMOJIb30BaTh AAaHHbLIA CTAHAAPT B KA4eCTBE MCXOAHOW MHMOpMAaUMM NO BONPOCAM Ka4yeCTBa U3roTOBIEHUS
B COOTBETCTBYIOLUUX KOHTPAKTaX.

CooTBeTCTBYIOLUME TpeboBaHUSA U PYKOBOAALLINE yKAa3aHUA MO NOBEPXHOCTHOMY MOHTAXY N YCTAHOBKE
KOHTaKTOB BKITHOYEHBI B OTAENbHLIE, HO B3auMocBA3aHHbIe YacTu ctaHgapta [OCT P MOK 61192.

A\
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L ot L

HAULWOHAJNDBbHbBINN CTAHOAPT POCCUWUNCKOWN PEOEPALULNMN

[MEYATHbIE Y3Jibl.
TPEBOBAHUA K KAHECTBY

YacTtb 3

MoOHTaX B CKBO3HbIe OoTBEpPCTUA

Soldered electronic assemblies. Workmanship requirements.
Part 3: Through-hole mount assemblies

1ata BBeaeHna — 2011 — 07— 01

1 ObnacTb NpUMEeHeHunn

Hactoawmn ctaHaapTt yctaHaBnueaeT obLwme TpeboBaHUSA K KQYECTBY M3rOTOBMNEHUA NEYATHbLIX Y3MNMOB C
MOHTa)XOM B CKBO3HbIE OTBEPCTUSA HA OPraHNYECKMX OCHOBAHUAX, HA NEYATHLIX MNaTax u Ha NOAO0OHBIX CITOUCTbIX
MaTepuanax, ycTaHOBNEHHbIX HA NOBEPXHOCTU HEOPTraHNYECKNX OCHOBAHUMN.

CTaHaapT pacnpoCcTpaHAETCH Kak HA TEXHONOMMU MOHTa)a B CKBO3HbIE OTBEPCTUSA NEYATHbIX Y3NOB, TAK U B
LIENTOM HA NEeYaTHbIE Y3Ibl HA OCHOBE TEXHOOMMU MNOBEPXHOCTHOIO MOHTAa)a U APYrMx CONYTCTBYHOLUUX TEXHO-
NOTMN MOHTAXKa, HANPUMEP MOHTaXa KOHTAKTOB UM NPOBO0B.

2 HopmaTunBHbIE CCbLINIKA

HuxxenepeuncneHHble HOPMaTUBHO-CCbINTOYHbIE AOKYMEHTbI ABNAOTCA 0043aTenNbHbIMU ANA NPUMEHEHUS
JaHHOro craHgapra. [na gatupoBaHHbIX CTaHAAPTOB UCMONb3YETCA TONLKO YKa3aHHOE nsgaHue. na Hegatupo-
BaHHbIX CTAHAAPTOB UCMNOSb3yeTCA NocneaHAaa nx pegakums (BKno4vas nodbie nonpaskn).

M3OK 60194 [NpoekTupoBaHuUe, N3roTOBNEHNE KU cOopka nedvarHbiX nnar. TepMuHbl U onpeaeneHus
(IEC 60194, Printed board design, manufacture and assembly. — Terms and definitions)

M3K61191-1 NeyaTHble y3nbl. HacTb 1. [1oBEPXHOCTHbLIN MOHTAaX U CBA3AHHbIE C HUM TexHoNormu. OdLlue
TexHun4veckue Tpebosanua (IEC 61191-1, Printed board assemblies — Part 1: Generic specification — Requirements
for soldered electrical and electronic assemblies using surface mount and related assembly technologies)

MOK 61191-2 lNevaTHble y3nbl. Yactb 2. [10BEpPXHOCTHbIN MOHTaX. TexHU4eckue TpeboBaHuUS
(IEC 61191-2, Printed board assemblies. — Part 2: Sectional specification — Requirements for surface mount
soldered assemblies)

MOK 61191-3 lNevaTHble y3nbl. Yactb 3. MOHTa)X B CKBO3Hble OTBEPCTUA. TexHU4YecKne TpebdoBaHUSA
(IEC 61191-3, Printed board assemblies. — Part 3: Sectional specification — Requirements for through-hole
mount soldered assemblies)

MO3OK 61191-4 [NeyaTtHble yanbl. Yactb 4. MoHTaXK KOHTAKTOB. TexHu4veckue tpebosaHua (IEC 61191-4, Printed
board assemblies. — Part 3: Sectional specification — Requirements for terminal soldered assemblies)

M3OK 61192-1 leyaTHble y3nbl. TpeboBaHua K KadectBy. Yactb 1. O0wmne texHundeckme TpedoBaHUA
(IEC 61192-1, Workmanship requirements for soldered electronic assemblies — Part 1. General)

MO3OK 61192-2 [NevaTtHble y3nbl. TpeboBaHUA K Ka4ecTBy. HacTb 2. [ToBepXHOCTHbIN MOHTaX (IEC 6717192-2
Workmanship requirements for soldered electronic assemblies — Part 2: Surface-mount assemblies)

MOK 61192-4 [NevaTHble y3nbl. TpeboBaHna K KadecTBy. Yactb 4. MoHTax KoHTaktoB (IEC 61192-4,
Workmanship requirements for soldered electronic assemblies — Part 4: Terminal assemblies)

MpunmMmedaHne—Ipn NoNb30BaHNM HACTOALWMMU pekoMeHaaunaMn LenecoobpasHo NpoBePUTL AeNCTBMUE
CCbINMOYHbIX CTaHAapToB B WMH(POPMAaLMOHHON cucTeme oOLlero nonb3oBaHUA — Ha oduumansHom cante Peaepanb-
HOroO areHTCTBa Mo TEXHUYECKOMY PEryrmpoBaHUI0 U METPONIOrMM B ceTU MHTEPHET WK Mo eXerogHo usgaBaeMoMy

NspaHue odpuumnanbHoe
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MHOPMaLIMOHHOMY yKa3aTento «HaunoHanbHble cTaHaapThl», KOTOPbLIA 0NyONMKOBaH MO COCTOAHUIO Ha 1 AHBapSA TeKy-
LLero roga, u No COOTBETCTBYHLLUNUM eXeMeCavYHO u3gaBaeMblM UHPOPMALUNOHHBIM YKa3aTensam, onybnukoBaHHbIM B
Tekyllem rogy. Ecnv ccbinoyHblid cTaHAapT 3aMeHeH (M3MeHeH), TO NMPU NOoNb30BaHWWU HAaCTOALLUM CTaHAapTOM CreayeT
PYKOBO/[CTBOBATLCA 3aMEHAOLLUMM (M3MEHEHHbIM) cTanHAapToM. Ecnun cChifoYHbIR cTaHaapT OTMeHeH 6e3 3aMeHbl, TO

nonoxeHue, B KOTOPOM AaHa CCblJ1Ka Ha Hero, NpMMeHATCA B YaCTl, HE 3anarV|Ba+0u_|,e|71 ITY CCBIJIKY.

3 TepMuUHbLI U onpepneneHus

[1na uenen HacTodLlero craHgaprta npumMmeHatorca onpeaeneHna MoK 60194.

4 Obwme TpedoBaHuA

TpeboBaHna FTOCT P M3OK 61192-1 aBnatorca oba3arenbHbIMU AN AaHHOTMo cTaHaapTa.

4.1 Knaccudukauumsa

Knaccudukauma nedatHoix y3nos yctaHoBneHa B [OCT P MOK 61192-1 u BkntovaeT Tpu knacca — A, B, n
C. Kak npaBuno, B KaXXa0OM Knacce ycTaHaBNMMBAETCA TPU CNeayLLInX yPoBHSA Ka4YecTBa M3roTOBNEHUS:

a) 3afjaHHOE COCTOAHUE;
D) AONYCTUMOE COCTOAHUE;
C) HEAOMyCTUMOE COCTOAHMUE.

4.2 Pa3pelwieHue npoTuBopeyYun

PeLueHnsa AomkHbl NPUHUMATBLCA /NN OTBEPraTbCs HA OCHOBAHUW UCTMIONb3YEMOWN AOKYMEHTALMK, TAKON,

KaK KOHTPAKTbI, YEPTEXMN, TEXHNYECKME TPEDOBAHNSA N CNPABOYHbIE JOKYMEHTHI.
B cniyyae npotuBope4ms 40ImMKEH NPUMEHATLCA HUXKENPUBEAEHHbIN NOPAA0K NPUOPUTETA:!
a) JOKYMEHT Ha NOCTaBKY NPOAYKLIMW MO AOrOBOPEHHOCTU MEXAY NnoTpebutenem n NOCTaBLLUNKOM:;

D) OCHOBHOW COOPOYHbLIN YEPTEXK;
c) [OCT P M3K61191-1 nTOCT P MGK 61192-1;

d) HacToALUMKU CTaHOapT;
e) Apyrne AOKYMEHTbI B TOW YacCcTK, B KAKOU OHK 3aaHbl B HACTOALLEM CTaHOapTe.

4.3 MeToAabl KOHTpPONA

[1na BU3yarnbHOro KOHTPONSA HaA BbIMNOMHEHUEM OTAENMbHbIX TEXHUYECKUX TPEeOOBaHNI MOTYT npeaycMaTpu-
BaTbCS BCNOMOraTenbHble cpeacrea yBenuveHns. PeKoMeHayeTcsa UCnonb3oBaTbh OMHOKYNAPHYIO CUCTEMY TEX-
HUYECKOro 3peHnd, ee 40NyckaeTca UCnonbL3oBaTb ¢ €ANHUYHBLIM MPOCTPAHCTBEHHLIM (MONEBLIM) YBENUYUTENEM.
yBenuyeHune cunbHee aecatukpatHoro (X 10) npakrtnyeckn He NpuMeHaeTca Ang 00ObIMHOMO KOHTPOMSA C BbICOKOW

CKOPOCTbIO NpocmoTpa. OHO MOXET ObITb MHOTAA BOCTPeOOBaAHO AN A€TanbHOW ANArHOCTUKN UNn Ana OYHKUUN
«TPETEUCKOTO CyabU».

4.4 NHTepnpetauuna TpedboBaHUM

Ecnu notpebutenem He 3agaH0 MHOE, TO CITOBO «A0JMKEH» YKA3bIBAET, YTO TpeboBaHUe ABNSETCH 00A3a-
TenNbHbIM. OTKNOHEHUE OT NOOOro 006g3aTenbLHOro TPeboBaHNSA C rNaronoM «40IMKEH» TPEOYET MMCbMEHHOIO Pas-
pPeLUEHNA JAHHOrO OTKIMOHEHUA 3aKa34YMKOM, Hanpumep B COOPOYHOM YEepTEXKE, TEXHNYECKUX TPEOOBAHUSAX UM B

KOHTPaKTe.
CrnoBa «pEKOMEHOYETCA» U «A0MYCKAETCA» OTPAXKAKT PEKOMEHAALINU N PYKOBOASALLME YKA3aHUS COOTBET-

CTBEHHO U NPUMEHAIOTCA B TEX Cry4yasax, Korga OHM npeaHasHaveHbl ANA BblpaXXeHUs HeobA3aTrerbHbIX
MONOXXEHUN.

5 NoagroTtoBKka KOMMNOHEHTOB

[loarotoBKa KOMMOHEHTA AO0MKHA NMPOBOAUTLCH B COOTBETCTBUU C TpeboBaHnamm MOK 61192-1, pasaen 6
C NOMOLLLIO METOA0B, ONUCAHHLIX B YKa3aHHOM CTaHaapTe.

5.1 PopmMOBKa BbIBOAA

Ha pucyHkax 1 — 2 nokasaHbl: AnvHa BbiBoaa A0 unsrnba L, anametp D u TtonwmHa 7T BbiBOAA U €ro pagnyc
n3arnda R, a takxe npuBeaeHsl TPeOOBaHNA K 4ONYCTUMOMY COCTOSAHUIO.
B tadbnuue 1 npuBeaeHbl pasMmepHble TpedoBaHUS K U3rndy BbiBOAA.
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d
[lonycTumMoe COCTOAHUE
ONA neYaTHbIX y3noB kKnaccoB A, B, C

b OnuHa L npamon 4acTu [Aof¥KHa CcoCTaBnAaATb He MeHee gunameTpa

M1 ToNWKWHbI BbiBOAa Ha pacCTOAHMU He MeHee 4yeM Ha 0,8 MM OT

kopnyca KOMNOHeHTa (@), OT rpaHuubl HannaeneHHoro sanuka (b) wnu

OT rpaHuUbl CBapKW BbiBoJa (C).

Banuk
L

C 0\

PUcyHoK 1 — AnunHa BbiBoAa A0 U3rnda: AonyCcTUMOE COCTOAHMUE

[lonycTumMoe coCcToAHUE
ONA neYaTHbIX y3noB kKnaccoB A, B, C

’ 1 BblBog HEe HAZAMNOMIMEH U HE MepeKpyYeH.
2 B npamMoyronbHbIX BbiBOAax B KayecTBe gnameTpa BbiBoga D
AOMMKHa ucnonb3oBaTbCca TonwmHa 7.

PucyHok 2 — MN3rmb BeiBoAa: AONYCTUMOE COCTOAHKUE

Tabnuua 1 — TpeboBaHWA K paguycy narnda BoiBoia

Dvwin T, MM MuHManbHoe 3HavyeHue R
MeHee 0,8 1D (17)

OT10,8 01,2 1,9D (1,5 T)-

He MeHee 1,2 202 T)

5.2 BbicTynaHnue n 3arm6 BbiBOAA

TpeboBaHWA AgaHHOIo noapasaena OTHOCATCA K YCTAaHOBKE NPAMbIX U 3arHyTbIX MPOBOAOB U BbIBOJOB KOM-
MOHEHTOB B CKBO3HbIE OTBEPCTUA NEYaTHOWU NNaThil.

5.2.1 BbicTynaHue BbiBOAA HaA4 nevyaTHOU nnatou. NMpAmMble U YaCTUYHO 3arHyThbie NpoBoAa U
BbIBOAbI

Ha pucyHkax 3, 4 npuBeaeHbl COCTOAHUA ANA NPAMOro 1 YaCcTU4YHO 3arHyToro BbiBOAA.
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3agaHHOEe COCTOSAHUE
4NAa neyaTHbIX y3noB kKnaccoB A, B, C

BbiCTynaHWe nMpoBOAOB W BLIBOAOB 3a KOH-
TaKTHYIO Nnowaaky pasHO L unu anuHe, 3agaHHoOW
B TeXHWYeCKUX TpeboBaHMAX MNK Ha COOPOYHOM
yepTtexe.

L =1 MM (HOMWUHaNEBHO)

:'I/ICyHOI{ 3 — HpFIMI::Ie N HYaCTHUHHO 3alrHyTble BblBOAbl. 3aflaHHOE COCTOAHUE

[lonycTumMoe COCTOAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

1 BeiBogbl BLICTYNAKOT 3a KOHTaKTHYIO Nnolwaaky B npefenax 3ajaHHbIX MU-
HUManNBHOMO U MakCUManbHOro 3HayeHWW L, ecnu He HapyllaeTca SMeKTpU4ecKuin
3a30p.

2 [na ogHOCTOPOHHUX NNaT BbicTynaHWe L npoBoAda UMW BbiBoAa AOMXKHO
OblTb He MeHee 0,5 MM AnAa y3noB BCeX KNaccCoB.

3 [na nnat ¢ MeTannu3MpoBaHHbIMKU OTBEPCTUAMKU TONLWKHON Bonee 2,3 MM
M KOMMOHEHTOB C BbIBOAaMWU MpegBapuTenibHO YCTAaHOBMNEHHOW ANWHBLI (Koprnyca
DIP, po3eTkn) BbICTYyNaHne MoXeT ObiTb HEBUAWUMBIM.

PI/IC)/HOI{ 4 — BI::ICTyI'IaHI/Ie BeiBOAa. A0NYCTUMOE COCTOAHNE

abnunua 2— TpeboBaHWUA K BbICTYNaHUIO BbIBOA A
BeicTynaHne L, MM Knacc B Knacc C
Min BeiBO4 BUAEH B NMpuUnoe
Max 25 1,9

5.2.2 3arHyTbie BbIBOAbI, PAaCcnoriodkeHue Ha NevYyaTHou nnarte

TpeboBaHMA AAaHHOIO NyHKTa NPUMEHUMbI K KOHLUEBOW 3a4€enKe BbiBOAA C 3armdbom. B apyrux cnydasax
JonycKkaeTca obpaLlarbCca K COOTBETCTBYIOLLIMM TEXHUYECKUM TPEDOOBAHUAM U COOPOYHBIM YEPTEXKAM.

Ha pucyHkax 5 — 7 nokasaHbl BUabl COCTOAHUN ANA 3arHyTbiX BbIBOAOB.

3agaHHOEe COCTOSAHUE
ANA neYaTHbIX y3noB KnaccoB A, B, C

KOHELI, BblBOAa NapaliyiesyieH niarte, 3armo HarpapJieH BAOJ1b COedNHN-
TENNBbHOIo NPOBOAHUKA.

[TpumMedyaHNe — Hna mHoroBbiBoAgHbIX kopnycoB DIP gonyckaeTca
MMeTb ABa 3arHyThbiX BblBOA4a Ha MNPOTMBOMOMOXHbLIX yrnax gna gukcauum
KOMMNOHEHTa nepen nNaukow.

PUCYHOK 5 — 3arHyTbi¥ BbIBOA. 3aaHHOEe COCTOAHUE
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[lonycTuMoe COCToAHUE
ANA nevaTHbIX y3noB knaccoB A, B, C

1 YacTuuHbIN 3arnd gonxeH OblTb gocTtaTodeH Ana obecneveHusd
MeXaHW4YeCcKkon pukcauun Bo BpemMsa Nankv. BuiBoAbl HA AMaroHasribHO
NPOTUBONONOMXHBIX yrnax KopnycoB DIP gonyckaetca YyacTUYHO 3ar-
HYyTb ANa uKkcaumn getanen Bo BpeMa navkn. PekomeHayeTcsa 3aru-
6aTb BbIBOAbLI BO BHELUHIOK CTOPOHY OT MPOAOSBHOM OCKU Kopnyca.

2 BbicoTa L BbICTYNaHWA Hag nnaTtown He AofmKHa OblTb Bonblue
aHanorM4YHow ANuHbI, gonyckaemMon Ana npamblX BbiBOAOB (CM. 9.2.1).

3 PaccTtosaHne H, MeXay SneKkTpuveckn HecBA3aHHLIMU MPOBOA-
HUKaMW He OONXHO CoKpallaTbeq.

H,

PucyHok 6 — YacTU4YHO 3arHyThiM BeIBOA: AONYCTUMOE COCTOAHUE

HegonycTumMoe COCTOSAHUE
ANA neYaTHbIX y3noB knaccoB A, B, C

1 BbiCcOTa BbITAHYTOro 3a nnaTy 3arHyToro KoHua BbiBoda Me-

Hee L (CM. PUCYHOK 3).
C 2 BbICOoTa 3arHyToro KoHua BbiBoAda 6onee MaKkCcMMalribHOW Bbl-

COTbl L, AONYCTUMOW ANa NpsamMblX BbIBOAOB (CM. PUCYHOK 3).

3 BbiBOA 3arHyT B CTOPOHY JMeKTPpUYecKNn HeCBA3aHHOro npo-
BOAHWKaA, co3fgaBas BO3MOXHOCTb 3aMblKaHUS.

4 YacTUYHO 3arHyTbIiM BbIBOA ANAa dukcaunm KOMMNOHeHTa AOon-
XEeH paccMaTpMBaTbCA KaK He3arHyTbi U yaoBNeTBOpATb Tpebo-

BaHUKO 5.2.1.

HecoBMeLLUEeHHLIN
NPOBOOHWE

PUCYHOK / — 3arHyTbii BbIBOA: HEAOMNYCTUMOE COCTOAHUE

5.3 Obpeska unm obpyodoka BLIBOAOB

TpeboBaHUA AaHHOTO noapasaena nPUMeEHUMbI K BbIBOgamM KOMMNOHEHTOB M NPOBOAAM, KOTOpPbIE Obinn 0bpe-
3aHbl NN 00pPyYONeHbl 40 3a4aHHOW ANWUHBLI 40 UMK NOCIE BCTABKN B CKBO3HOE OTBEPCTUE.
Ha pucyHkax 8 — 10 nokasaHbl BUAbl COCTOAHUN AN 0Ope3Ku BLIBOJOB.

3aflaHHOe CcOoCToAHMUE
4NA neYaTHbIX y3noB kKnaccoB A, B, C
1 BblBoAbl He AehopMUPOBaHbI.
2 Hebonbllon cnep cpesa.
3 HeT Bugumbix obpes3koB nposoja.

PucyHok 8 — OO0pesKa BbiBOAA: 3aflaHHOe COCTOAHUE

0
O lonyctumoe coCToaHUE
o ANA neYaTHbIX y3noB KnaccoB A, B, C
@
- 1 UckpuBneHne MeHbLUe MNOMOBUHBLI AMaMeTpa D BbiBoAA.
% 2 HnuHa obpesaHHoro octaTtka MeHee 0,25D.
3 HeT BuauMbIX 00pe3KoB npoBoaa.
MeHee 0,50 Menee 0,50

PucyHok 9 — ObBpeska BbiBOAA: JOMYCTUMOE COCTOSIHUE
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HeponycTumMoe COCTOAHUE
4NA nevaTHbIX y3noB knaccoB A, B, C

1 IckpuBneHne BbiBoda ©Oonble nNONoBWHbLI AuameTpa D
BbiBOAA.

2 OBpes3aHHbIN OCTaTOK ANIMHHEE OAHOW 4eTBepTU AnamMeTpa
D BbiBOAA.

3 Buanmbl HesaKpenneHHble obpes3kn npoeoaa.

Bonee 0.25D

bonee 0,50 bonee 0,50

PUCYHOK 10 — Obpeska BbiIBOJA: HEQOMYCTUMOE COCTOAHUE

5.4 NpegBapuTtenbHoOe fy)XXeHue

BbiBOAbI KOMNOHEHTA, BbIXOAHbIE KOHTAKThI U NEYAaTHbIE NMnaTbl, HE COOTBETCTBYIOLLME YKA3aHHbIM B [JOKY-
MEHTAaUumn TpeboBaHNAM NasgeMOCTU, A0NYCKAETCH NOArOTOBUTL MK opaboTaTb C NOMOLLBIO NTY>XKEHUS MYTEM
OKYHaHUS B ropsa4unii Npunon unu Apyrumu MeEToAamMu go NnpoBeaeHua nanku. Jly)keHble y4acTku NpoOBOAOB He
NOIMKHbI 3aKPbIBAaTh XKUY (3KUIbl) NpoBoAAa C NpUNoeM. 3aTekaHme Nnpunos nog u3onauuntd nNpoBoaa AOIMKHO
CBOAUTBLCA K MUHUMYMY. B cny4yae HeoOxoaumoCcTu, BO BPEMSA Onepauumn ny>XeHns K BbIBOAaM TEMTOYYBCTBU-
TENbHbIX AeTanen A0IMKHbI NOABOAUTLCS TENOOTBOAbI.

6 3aWMUTHbIE NOKPbLITUS

Bo BpemMsa MOHTaXa, NOCTOSAHHbLIE UITM BPEMEHHbIE NasanbHbIE MACKU A0IMKHbI NpeaoTBpaLLaTb nonagaHue
NPUNOS Ha 3aLULLEHHbIE YYACTKU UITU UX CMAYMBAHNE BO BPEMS BCEX MPOLIECCOB NaNKMU.

XapakTepuCcTUKM MaTepmanoB OCHOBaHUIN NEYaTHbIX NNaT U NPOBOAHUKOB HE AOMKHbI YXYALLATbLCA N0/ BO3-
NENCTBUEM 3aLUMTHLIX MaTepPUAarnos.

BpeMeHHbI€ 3aLLUUTHBIE MOKPLITUA A0JDKHbI NTEMKO yAanAaTbca 0e3 noBpeXxXaeHUn Unm oCTaTkoB, KOTOPLIE
MOBPEXAAT LENOCTHOCTb MOHTAXHOW NPOBOAKM, BNaro3awmMTHOE NOKPbITUE, COEANHUTENN NEYATHbIX Y30B U

Apyrue aetanm.

6.1 HecoBmeuwieHue MackKn

[lagnbHaa Mmacka He AomkKHa nonaaaTtb HA KOHTAKTHbIE nnowaakn, METAIIJIN3NPOBAHHLIE OTBEPCTUA UTTU
APYrne ydaCtkm ¢ npoBOAHUKaAMU, NpeaAHA3HAYEHHbIE AJ1A CMAa4YUBaAHUA UTTN MOKPbLITUA NMPUNOEM.

6.2 HeagoctaToyHaa aare3un

HeKkoTopble NOCTOAHHbLIE NMNEHKU AN NaAnbHbIX MACOK MOTYT pasMAardyartbCca 1 CMOPLLMBATLCA NPU TEMNEPA-
Typax nankm, ocobeHHo npu HanU4Ynmn orOBAHHO-CBUHLIOBOTO MOKPbLITUSA HA NPOBOAHMUKAX. OTO AONYCTUMO, ECIN
obecnevynBaloTcda crnegyowume ycrnous (CM. pucyHkm 11 — 13).

[lonycTumMoe CcoCToAHUnE
4NA neYvaTHbIX yanoB knaccoB A, B, C

1 He pekomeHAayoTCA BUAUMBbIE MPU3HAKW pacTpecKnBa-
HWS Ha NaarnbHOW Macke Mnocre Nankm U OYUCTKM.

2 HonyckaeTca MOPLWMWHUCTOCTb NaaAfibHOM Mackum Ha
yyacTKe OnnaBneHHOro Nnpunos, ecnn OTCYTCTBYIOT BUAMU-
Mble MPU3HaKN PasnoMOB U pas3pyLUeHUs MMeHKN. Aaresuns
CMOPLUEHHbIX Y4aCTKOB AO/MKHA MPOBEPATLCA TECTOM Ha
HaTKEeHWe NeHTHI.

PucyHok 11 — [NaaneHaa Macka: 4onyctumMoe COCTOAHUE
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[lonycTumoe coCToAHUE
ANA neYaTHbIX y3Nn0B KnaccoB A, B

e onycrmnmoe COCTOAHUE
ANA NnedvYarHblX Y3J10B KIlaCCa C

1 PacTpeckuBaHne Macku gonyckaetca Ang knaccoB A
n B, ecnun ntobble cBobogHbIE YaCTULIbI HE BAWAKOT Ha Apyrue
byHKLUMN nevaTHoro ysna. fJonyckaeTca yganeHue TaKKX
YyacTuu,

2 3aMeTHbl Ype3MepHble B3AYyTUA UMW MOPLLMHBI NOCHe
OUYUNCTKN.

HeponycTumMoe COCTOAHUE
ANA nevaTHbIX y3noB KnaccoB A, B, C

CB0OOAHbIe YacTUUpbl, BAUAKOLINE HA DYHKLWOHUPOBA-
HWe MeYaTHOro y3na, Hemnb3a MONTHOCTLIO yAanuTh.

3M0yHOI{ 13 — [NaganbHaa Macka, CBO60,EI,HI:IE YaCTUUbl. HeJOoNnyCcTUMoe COCTOAHNE

6.3 TepMuyeckaa CTOUMKOCTb

Ha pucyHkax 14 — 16 nokasaHbl BUAbl COCTOAHUN TEPMUYECKON CTONKOCTU NasaArnibHON MACKH.

[lonycTumMoe cocToAaHue
ANA neYaTHbIX y3noB KnaccoB A, B, C

OTCcyTCTBUE MPU3HAKOB B3AYyTUA WNU MOPLWMH oA
NnaganbHOW MacKoW nocne navkm 1 oMUCTEN.

[lonycTumoe cOoCTOAHKNE
ANA neYaTHbIX y3NoB Knaccos A, B

HeponycTumMoe COCTOAHUE
% 4Na nedvaTHbIX y3roB knacca C

1 B3ayTua He co3fatoT NepeMblYKM MeXay coceHUMM
LieNsMMU.

2 B3ayTna He OTKpbIBAlOT MeAHble MOBEPXHOCTU MPO-
BOJHUKOB.

3 B3gytna cosgatoT onacHoe cocTosaHue: cBoOOAHble
YyacTuubl Macku MpununarT K ABMXKYLUMCA 3NeMeHTam
UMW CO30aloT MareHbKue OTHOXEHUA MeXAy ABYMS 3MeKT-
PUYECKN NPOBOAALLMMU COMPAKEHHBIMA MOBEPXHOCTAMMU.

4 MNaanbHbIN QNOC, Macno, YUCTALWME peareHTbl Noa
B3AYTbIMKU y4YacTKaMW OTCYTCTBYIOT.

PUCYHOK 14 — B3gyTna u MOpLUMHBI NOCTOAHHOU NaanbHON MacKu: BUAbl COCTOAHUN
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ﬂ,OI’IyCTVIMOE COCTOAHWNE
AJ1A NeYYaTHBIX Y3J10B KIlaCCa A

HeponycTumMoe COCTOAHUE
4NA neYaTHbIX y3noB KnaccoB B, C

[lpn MOHTaXe naanbHaga Macka npejoTBpallaeT cos3ja-
HUe nepemblyek npunoqa. ObpasoBaHue B34YTMN N cBobBOa-
HbIX YacTuL, gonyckaeTca nocne 3aBeplueHUa cOOpPKKU, ecrnn
JaHHble YacTuubl He BNUAKT Ha gpyriue ddyHKUMKM NevaTHoro
y3na.

1 BagyTna cosgatoT nepemMbldkM Mexagy cocedHUMU Le-
NAMN.

2 B3gytna obHaxarwT Meab 0e3 NoKpbITUS.

3 B3ayTna no3sonaT NasafbHOW Macke OTCranBaTbCH
B OTBETCTBEHHbIX MeYyaTHbIX y3nax nocrne Tecta MeTo40M
KINEeWKOWN NeHTHI.

4 Onwoc, cMaska Unu ovullalollee cpeAcTBO 3aTAruBa-
eTca noa nmeHkKy.

PUCYHOK 15 — [ledeKkT NoCTOAHHOW NaanbHOU MacKku

HegonycTumMoe COCTOAHUE
ANA nedvaTHbIX y3noB kKnaccoB A, B, C

1 Heypanaemble cBoOoagHble YacTUUbl 3aTpyAHANKT one-
paunm MoHTaxa. B3gaytTua gonyckaloT co3jaHue nepeMblHMek
npunos.

2 [NlaganbHaa mMacka umeeT NopoLLKoobpasHbin OnegHbIN
BWA C BKNOYEHUAMKW MeTanna npunod. PekoMeHAyeTCca KOH-
TpONUpoBaTb Hannyne octaTkoB cnoca, KOTOPbIM OTCNO-
Mnca oT NPOBOAHWUKOB, MOKPLITBIX ONOBAHHO-CBUHLOBOW
MNNEHKOW.

3 YxyalweHue puUsnvecknx napameTpoB nneHkKW, obpa-
30BaHMe nepeMbldeKk npunoa unu obOHaXeHWe MeTanna oc-
HoBaHKA.

PUCYHOK 16 — YXyaLleHne pUsnyecknx napameTpoB nadanbHON Macku. HeAONyCTUMOE COCTOAHUE

/ YcTaHOBKa BbIBOAOB KOMMOHEHTOB B CKBO3HbIE oTBEpPCTUA

7.1 Obuwue TpedboBaHUA

[1aHHbIV nogpa3aen pacnpocTpaHdaeTca Ha TpeboBaHuA, NpeabaBNAeMble MPU YCTAHOBKE, Pa3MeLLEHUN U
OpUeHTaLMn KOMNOHEHTOB 1 NPOBOAOB HA NeYaTHOW nnaTe, BKN4Yas yCTaHOBKY KaKk HEMOCPEACTBEHHO HA KOHTAaK-
THbI€ NNOLLAAKK, TAK U HA KOHTAKTHI.

TpeOboBaHUA OTHOCATCA TONbKO K MOHTAaXKy UMY YCTAHOBKE KOMIMOHEHTOB UMK MPOBOAO0B Ha NeYvaTHbIX y3nax
M KOHTakTax. [1asgHble coeguHEHUA OLIEHMBAIOT B TEX Criyyasax, Korga OHU onpeaenatoT pa3Mmepbl KOHCTPYKLIWUKU U
TONbKO MO OTHOLUEHUIO K AaHHbIM padMmepaM. COCTOAHNE N KONMUMYECTBO NPUNOA Ana COeAUHEHUA NPUBEAEHO B
pasgene 8.

Kputepuu, npuBegeHHbI€ B 3TOM pasaene, rpynnupyroTcs B NATU OCHOBHbLIX nogpasgenax. He sce Komou-
HaUWUKU TUMOB NPOBOAOB, BLIBOAOB U KOHTAKTOB PACCMOTPEHbLI NOAPOOHO, NO3TOMY KPUTEPUX OOLIYHO YCTaHAaBIN-
BAIOT, UCNOSIb3yA TEPMUHONOIMIO A9 BCEX MOX0XUX KOMOUHaLNN.

3
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[TocnenoBaTenbHOCTb 0OCY>KOaeMbIX TEM, MEPEYNCTIEHHBIX HUXKE, NPUBEAEHA B COOTBETCTBUN C OCHOBHON
nocneaoBaTEeNbHOCTLIO 3TANOB KOHTPONS.

KoHTponb 06bIMHO HAYMHAETCH € 0OLLEero KOMNINeKCHOro 0CMOTpa NneyaTHoro yana. flanee pekomeHayeTcs
MPOBOAUTb KOHTPOIb KQXXA0ro KOMMNOHEHTA UMK NPOBOAA, UX COeAMHEHNSA 0DpaLLasa BHUMAHWE HA BbIBOA, 3aTEM
Ha NasHOe coeIMHEeHMUE N HA KOHEYHbIN Y4aCTOK BbIBOAA UM NPOBOAA, BbIXOAALLETro U3 coeguHeHusa. KOHTponb
BbICTYNaHWUSA NPOBOAA UMK BbIBOAA HA BCEX KOHTAKTHbLIX MNOLAaAKaX PEKOMEHAYETCSA OTNOXUTb A0 NOCNEAHErO
Liara, Ytodbl He 3anyTaTbCA Ha nnaTe, U BCe COeJUHEHUSA NPOBEPATbL BMECTE.

7.2 Kputepun opueHTaLumm U MOHTaXa

7.2.1 OpueHTaLUuAaA KOMMNOHEHTA — COBMelLleHNe rOPU3OHTaNIbHO YCTAHOBJIEHHbIX KOMIMOHEHTOB
Ha pucyHkax 1/ — 19 nokasaHbl KpUTEPUM OPUEHTALIMU U MOHTaXa KOMIMOHEHTOB.

3agaHHOe COCTOSHUE
ANA neYaTHbIX y3noB KnaccoB A, B, C

1 KOMMOHEeHTBLI OTLUEHTPUPOBaHbl MeXAy WX KOHTaKTHbI-
MW MoLjagkamu.

2 BuaHbl MapKnpoBOYHble 3HAKNW KOMIMOHEHTOB.

3 HenonspHble KOMMOHEHTblI OPUEHTUPOBAHbI TakK, YTO-
Obl MapKNPOBOYHbIE 3HAKW BCeX AeTanen YuTanucb ojuHa-
KOBO (CrieBa HamnpaBo WU CBEPXY BHU3).

PucyHok 1/ — OpueHTauua KOMMNOHEHTa: 3ajaHHOe COCTOAHUE

[lonycTumMmoe cocToAHuE
4NA neYaTHbIX y3noB kKnaccoB A, B, C

1 MonapHble 1 MHOTOBBLIBOAHBbIE KOMMOHEHTbI KOPPEKTHO
OPUEHTUPOBaHHI.

2 BuaHbl cMMBOIbI MONAPHOCTU, ChOPMUPOBaHHbIE U BBE-
NEHHbIE BPYYHYIO.

3 Bce KOMMOHEHTbI COOTBETCTBYIOT 3aJaHHbIM B COOT-
BETCTBYIOLEM AOKYMEHTE W YyCTAHOBIIEHbI HA2 COOTBETCTBY-
IOLLIMX KOHTaKTHbIX MroLjaakax.

4 [NonyckaeTca HeoJUHaKoBas OpUeHTaunsa HeMoNApPHbIX
MapPKUPOBaHHbIX KOMMOHEHTOB.

PucyHok 18 — OpueHTauma KOMMOHeHTa: 4oNyCTUMOEe COCTOAHUE
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HegonycTumMoe COCTOAHUE
ANA nevaTHbIX y3noB kKnaccoB A, B, C

1 KOMNOHEHT He COOTBETCTBYEeT 3aJaHHOMY B Yep-
Texe.

2 KOMNOHEHT ycTaHOBMNEH B HECOOTBETCTBYIOLLEE OT-
BEPCTUE.

3 MonApHbIA KOMMOHEHT OPUEHTUPOBAH HemnpaBWUbHO.

4 MHOroBbIBOAHOW KOMMOHEHT OPUEHTUPOBaAH Hemnpa-
BUMBHO.

PucyHok 19 — OpuUeHTauna KOMNOHEHTAa: HEQOMYCTUMOE COCTOAHUE

7.2.2 KOMNOHEeHTbI C paguaribHbIMU BbIBOAAMU, TOPU3OHTANIbHBLIN MOHTaX
Ha pucyHkax 20 — 22 nokasaHbl KPUTEPUN TOPU3OHTANBHOIO MOHTAa>Xa KOMMOHEHTOB C paananbHbIMU

BbIBOAAMMWN.

3agaHHOe COCTOSHUE
ANA neYaTHbIX y3noB KnaccoB A, B, C

KOpI’IyC KOMIMOHEHTA POBHO COMPUKACaeTCA C
NOBEPXHOCTBIO MNNAaThl.

Pl/lcyHOI{ 20 — KOMMOHEHT ¢ pajalibHbIMIA BbIBO4aMW, FOpMSOHTaJ'II:HI:II?I MOHTaX. 3alaHHOE€ COCTOAHNE

LonycTumMoe COCTOAHMUE
4NA neYaTHbIX y3noB knaccoB A, B, C

KOMMNOHEHT conpukacaeTca ¢ nNnaTton, No KpauHew
Mepe, OAHON CTOPOHOW W/ NOBEPXHOCTLIO.

Ha yTBepXAeHHOM COOPOYHOM YepTexe AOoNnycKaeT-
CA ycTaHaBnuBaTb KOMMOHeHT nunbéo 6okoBoW, nubo
TOpUEBOWN CTOPOHOW Ha NevaTHyr nnaTty. bokoBasa CTo-
POHa NGO NOBEPXHOCTL Kopnyca UMK, No KpanHen mepe,
0AHa To4Ka nodoro KOMMOHeHTa HenpaBUnbHOU hOpMbI
(HeKoTOpble KOHAeHcaTopbl B dhopMe NoAyLUKK) AOJKHa
NONHOCTBIO CompukacaTbca ¢ nevaTtHou nnaton. Kopnyc
AoNXeH ObITb NpUKNeeH K nnate UM UHbIM CrnocoOoM
3aKpenneH Ha Hen Ana npejoTBpalleHna NoBpeXaeHWs
npwy BUOpauun Unn ygape.

PI/ICyHOI{ 21 — KOMMOHEHT ¢ paglalibHbIMA BbIBOAaMMW, FOpMSOHTaﬂbeIH MOHTaX. Aonycrmumoe COCTOAHUE

10



[OCTP M3AK61192-3— 2010

HepgonycTtumoe cocToAHUE
ANA neYvaTHbIX yanoB knaccoB A, B, C

KOpI’IyC KOMMNOHEHTA HEe COMNPUKacaeTCHd C MNoBepxX-
HOCTBHO MOHTAXK4d.

3mcyH0|< 22 — KOMMOHEHT C pajnalibHBEIMWA BbIBO4aMN, FOpMSOHTBJ’IbeII?I MOHTaK. HEAO0NYCTUMOE COCTOAHUNE

7.2.3 KOMNOHEeHTbI C OCeBbIMU BbIBOAAMU, BEePTUKANIbHbIU MOHTAX
Ha pucyHkax 23 — 25 nokasaHbl KpUTEPUN BEPTUKANBHOTO MOHTaXKa KOMMOHEHTOB C OCEBLIMU BbIBOAAMM.

+
3agaHHOe COCTOAHUE
4NA neYaTHbIX y3noB KnaccoB A, B, C
i Mapmposquble 3HaK HENONAPHBIX KOMMNOHEHTOB
HYNTAKTCA CBEPXY BHISI. Mapl{mposquble 3HaKW TMNOJ1AP-
HblX KOMMNOHEHTOB pPacnoraratoTcqd B Bep)(HEI?I YaCTH
. ' KOMMNOHEeHTA.
Il I b T

:’I/ICyHOK 23 — KOMMNOHeHTHI ¢ 0CeBbIMM BbLIBOJAMM, BepTVIKaJ'II:HI::II?I MOHTa>X. 3alaHHOE COCTOAHWE

W
v [onycTumoe coCToAHMUE
N ANA neYaTHbIX y3anoB knaccoB A, B, C
HOHHprIﬁ KOMNOHEHT yCTaHaBIIMBaeTCA C AJTIMHHBIM 3a3€M-
NAODWMM BbIBOAOM.

PI/ICyHOI{ 24 — KOMNOHEHT ¢ 0ceBbIMW BbIBOJAMMU, BepTVII{aJ'II:HI::Iﬁ MOHTaxX. 4O0NyCTUMOEe COCTOAHUE

11
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HE,EI,OI'IyCTVIMOE COCTOAHUE

4NA neYaTHbIX yanoB knaccoB A, B, C
HOHFIprIﬁ KOMMNOHEHT yCTaHAaBIIMBAaeTCA B HENPABWUJIIBEHOM HallpaBJ1eHWUNA.

x
+ _

M’

3mcyH0|< 25 — KOMMOHEHT ¢ OCEBLIMU BbIBOAaAMMU, BepTMKaﬂbelﬁ MOHTa»xX. HedolnyCcriuMoe COCTOAHNE

7.2.4 KOMNOHEeHTbI C pagvarnbHbIMU BbIBOAAMU, BePTUKANIbHBLIU MOHTAX
Ha pucyHkax 26 — 28 nokasaHbl KPUTEPUU BEPTUKANBHOIO MOHTa)Xa KOMMOHEHTOB C paaguanbHbIMK
BbIBOAAMM.

3ajaHHOe COCTOAHUE
ANA nevaTHbIX y3noB KnaccoB A, B, C

1 KOMNOHeHT nepneHAWKYNApeH nnaTte, OCHOBaHMe
napanneneHo nnare.

2 3a30p Mexay OoCHOBaHMEM KOMMOHeHTa WU NMoBep-
XHOCTbIO NMnaTel — 08 — 1.5 MM.

PM('.:yHOI{ 26 — KOMMNOHEHTHI C pajlallbHbIMA BbIBOAaMMH, BepTMI{aJ'II::HbIFI MOHTaA>. 3aaHHOE COCTOAHWUE

15% max
- ,El,onycmmoe COCTOAHNE
= 4NA neYvaTHbIX yanoB knaccoB A, B, C
(N |
> E 1 Yron o HaknoHa KOMMOHeHTa — He bonee 15° oT
- = BepTUKanu.
= E 2 OCHoBaHWe KOMNOHeHTa napannenbHO NMOBEepPXHOCTU
=) nnaTtel B npegenax 15°.

3 PaccTtoaHMe Mexgy OCHOBaHWMEM KOMMOHEHTa W Mo-
BepPXHOCTBIO Mnatel — 0,4 — 2 MM.

e

PI/‘IcyHOK 2 — KOMMOHEHTHI ¢ pajalibHbIMA BbIBO4aMMW, BepTVIKaJ'II::HI:Iﬁ MOHTaxX. AONYyCTUMOE COCTOAHWNE

bonee 15° [onycTumoe cocToaHune
E ANA neYvaTHbIX y3/10B Kracca A
a E Yron o HaKnoHa KOMMNOHEHTA OT BepPTUKAJIK NpeBbl-
ﬁ gl LaeT 15°.
~{ .
. @ HeponycTumMoe COCTOAHUE
% ANA neYaTHbIX y3noB KnaccoB B, C

1 Yron o HakfloHa OCHOBaHWA KOMMOHEeHTa OT napannenu
NOBEPXHOCTW NnaTbl — Oonee 15°.

2 PaccTogHne mMexay oCHoBaHWeM KOMMOHeHTa U NoBepX-
HOCTbBIO NNaTbl He MeHee 0,4 MM UK Donee 2 MM.

| \\

PUCYHOK 28 — KOMMOHEHTHLI ¢ paguanbHbIMW BbiBOAaMWU, BEPTUKANBHBIN MOHTaX. BUAblI COCTOAHUN

12
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7.2.5 KOMNOHEeHTbI C 0OCeBbIMU BbIBOAAMMU. [OPU3OHTaANIbHLIN MOHTaX
Ha pucyHkax 29 — 30 nokasaHbl KPUTEPUN TOPU3OHTANBHOIO MOHTaXKa KOMMNOHEHTOB C OCEBLIMW BbIBOJAMM.

0.25 Mmm max

Menee 1 Bt

1 BT min

h
bonee 1,5 Mm

3agaHHOe COCTOAHUE
ANA nevaTHbIX y3noB KnaccoB A, B, C

1 PaccTtodaHne mMexay KoOpnycoM KOMMOHEH-
Ta NoO BCEWN ero ANMHE U TMOBEPXHOCTLI NnaThl
Npu Macce KOMMOHEeHTa MeHee 28T WU pacceu-
BaeMOW UM MOLWHOCTM He ©Oonee 1 BT — He
bonee 0,25 MM.

2 PaccTogaHne Mexny KOpnycomM KOMMOHeHTa
npu pacceMBaemMon UM MOLLHOCTU He MeHee 1 BT
N NOBEPXHOCTBID NNaTbl — He MeHee 1,5 MM.

[lonycTumMoe COCTOAHUE
ANA nevaTHbIX y3noB KnaccoB A, B, C

MakcnManbHoe paccTofaHMe h MeXay KOMMo-
HEHTOM W NOBEPXHOCTLI NNnaThbl He Oonee 3HaJe-
HUW, yKasaHHbIX B Tabnuue 3.

:’VlcyHOI{ 29 — KOMMNOHEHTHI C OCEBLIMU BLIBOJaMMW, FOpMSOHTaﬂbeIﬁ MOHTaX. BWAbl COCTOAHWUA

Tadbnuua 3— PaccTtogaHne h Mmexgy KOMNOHEHTOM U NNaToON
MoLlHOCTb, BT h Knacc A Knacc B Knacc C
1o 1 Makc., MM 3 3 0,7
He MmeHee 1 MWH., MM 15 1.5 15

HEﬂ,OﬂyCTMMOE COCTOAHWNE

4NA neYvaTHbIX yanoB knaccoB A, B, C

1 lNpepenbHoe paccToaHWEe h MeXAYy KOpnycoM KOMMOHeHTa
M NnaTton nNpu paccemBaemMon UM MOLUHOCTKM MeHee 1 BT — bonee
yKa3aHHoro B tatbnuue 3.

2 KOMMOHEHTLI, € pacceMBaeMon MOLUHOCTBID He MeHee
1 BT, Haxoaatca Ha pacCTodaHMKM MeHee 1,5 MM OT NOBEepPXHOCTH

rnrartbl.

PMcyHOI{ 30 — KOMMOHEHT ¢ oceBbLIMU BbIBOAAMMW, FOpM3OHTaJ'II:>HI::II.71 MOHTaX. HedOoNnyCTtuMmoe COCTOAHUE

7.2.6 MoHTax kopnycoB DIP
Ha pucyHkax 31 — 33 noka3aHbl Kputepun MoHTaxka kopnycos DIP.

PucyHok 31 — Kopnyca

-

3agaHHOe COCTOSAHUE
4NA nevaTHbIX y3noB kKnaccoB A, B, C

CTyneHbKa KOHCTPYKTUBHOIO 3fieMeHTa XXeCTKOCTHU
Ha BCeX BblBOAax oOMUpaeTcAa Ha KOHTaKTHYK nnowlaa-
BeicTynaHue L BbIBOAOB COOTBETCTBYET Tpebo-
BaHUAM.

MpnmedyaHune— [onyckaeTca 3ajaBaTb gpyrue
KPpUTEPUN B cCryvyae yCTaHOBKW TENNOOTBOAOB MeXAy
KOMMOHEeHTOM W neYvaTHOW nnaTowu.

DIP: 3apaHHOe cocTosHUe

13
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a - . . . . . . . CTeneHb HaKNoOHa OrpaHN4YMNBAETCH TpEﬁOBaHM-
AMA  MUAHWUMalbHOTO BBICTYNAaHWUA BbIBO4A [ W Bbl-
- —

[JonycTUMO€e COCTOAHUE
ANA neYaTHbIX y3anoB knaccoB A, B, C

COThbl (CM. 9.2.1).

PucyHok 32 — Kopnyca DIP: gonycTuMoe CoOCToAHUE

Heponyctumoe COCTOoAHUE
ONA neYaTHbIX yanoB knaccoB A, B, C

I HaknoH KoMMNoHeHTa npPMBOANT K MNMpPeBbILUEHWUO Mak-

: - . . . . . . . ' CUMarbHbIX 3HAa4YeHWWN BbICOTblI KOMMOHEHTA. BbICTyI'Ia-
]

HWe L BblBOAa He yaoBneTBopaeT TpeboBaHUA NpUeMKU
(CM. 5.2.1).

PUcyHoK 33 — Kopnyca DIP: HegonyCcTUMoe COCTOAHUE

{.2.7 KOMNOHEeHTbI C 0OCeBbIMU BbIBOAAMU, BEPTUKANIbHAA YCTAaHOBKA C 3a30POM
Ha pucyHkax 34 — 36 nokasaHbl KPUTEPUN BEPTUKANBHOIO MOHTaXxa ¢ 3a30pOM KOMMNOHEHTOB C OCEBLIMU
BbIBOAAMMW

3agaHHOe COCTOAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

1 PacctoaHne H oT Kopnyca KOMMNOHEeHTa A0 KOHTAKTHOW nnowagkn co-
ctaBngetr 04 — 1.5 MM.

2 Kopnyc komMnoHeHTa nepneHAuKynsapeH nnare.
3 O6wana BbIcOTAa He MpeBbILAET BbICOThI, 3a4aHHOA B TEXHUYECKUX

TpeboBaHUAX.

:'lflcyHOI{ 34 — KOMMOHEHTLI ¢ 0CeBLIMU BbIBOJAMMU, BEPTUKaJIbHAA YCTaHOBKaA C 34a30pPOM. 3aaHHOE COCTOAHUNE

14
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LlonycTumMoe cocToAHUE
ONA neYaTHbIX y3noB KnaccoB A, B, C

1 PaccTtoaHMe H kopnyca KOMMOHeHTa OT nnaTbl He BbIXOAWT 3a
npepenbl, ykasaHHble B Tabnuue 4.

2 Yron o OTKIIOHEHUA Koprnyca KOMMOHeHTa OT nepneHukynapa He
HapylwaeT TpeboBaHUA K INeKTPpUYeCKOMY 3a3opy.

3|/|c:yH0|< 35 — KOMMOHEHTHLI ¢ OCEBLIMU BbIBOAaMMU, BEPTUKAIIbHAA YCTAHOBKa C 3a30pPOM. AOMNYyCTUMOE COCTOAHUNE

Tadbnunuyua 4 — PaccTtogHne H 1 yron o Mexay KOMANOHEHTOM W NNaTon

H MM Knacc A Knacc B Knacc C
Min 0,13 0.4 0.4
Max 0 3 1.5

O Max ONEKTPUYECKUN 3a30p He HapyLlaeTcH

HefonyCTUMOE COCTOAHUE
ONA neYaTHbIX y3noB kKnaccoB A, B, C

1 BelcoTa H yCTaHOBKM KOMMOHEHTa BbIXOAWUT 3a pas3pelueHHbIM Ananas3oH
3Ha4YeHWW, YKasaHHbIM B Tabnuue 4.

2 Yron o HapyllaeT SneKTpUYecKnn 3asop.

3 Penbed He obecneunBaeT CHATWE HaNpKeHWUN.

4 3HaveHMa L M R He COOTBEeTCTBYHOT TpeboBaHUAM 5.1.

5 KOMMOHEHTbI HapyLwalT MUHAMATNbHBIM SMeKTPUYeCKUU 3a30p.

Pl.f'lcyHOI{ 36 — KOMMOHEHTHLI ¢ OCEBLIMU BLIBOAAMMU, BEPTUKallbHAA YCTAHOBKA
C 3a30POM. HedoNnyCrtnMoe COCTOAHUNE

195
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7.2.8 KOMNOHeHTbI C paguarnibHbIMU BbIBOAAMU U MEHUCKAMU, BE PTUKANIbHbIU MOHTaX

3agaHHOe CcOoCTOoAHUE
ANA neYaTHbIX y3noB knaccoB A, B, C

H — nmMeeTca BUAUMBIA 3a30p MeXJy MEHUCKOM MOKPbITUA
M nocneaytoLen rantenbo NpUnos.

:'I/IcyHOI{ 37 — MeHUcK NOKPbITUA Had OTBEPCTUEM. 3allaHHOE COCTOAHWNE

[JonycTumoe cocToaHue
A8 neYaTHbIX y3110B KnaccoB A, B

KOMNOHEeHTbl AoNycKaeTca ycTaHaBnMBaTbe B OTBEPCTUA C yrnyobrneHHbIMU
MeHUCKaMW MOKPbLITUA, eCIK:

1 He UMeeTCca pUCKa TenmnoBOro NoBpeXAeHUs;

2 Macca KOMnoHeHTa MeHble 10 r;

3 HanpaxeHWe He BbILLE:
- 240 B nepeMeHHOro Toka;
- 24 B NOCTOAHHOIo ToOKa.

PucyHok 38 — MeHUCKN NOoKpbITUS, YyriyOrneHHble B OTBEPCTUSA: A0NYCTUMOE COCTOAHUE

HEJJ,OI'IyCTI/IMOE COCTOAHUE
AI1A NeYYarTHbIX Y3J10B KIaCCa C

MeHunck NOKPBITUA HAXOAWUTCAH BHYTPW CKBO3HOIO OTBEpP-
cTuA. BbicoTa YVCTAHOBKW HE obecne4ymBaeT MUWHUMATIBHYHO

- - ‘ BbICOTY. HET BWAWMMOTO 3a30pa H.

PUCYHOK 39 — MeHUCKM NOKpLITUA, YrNyOreHHble B OTBEPCTUA: HEAOMYCTUMOE COCTOSIHUE
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7.2.9 N3onupyrowme Tpyoku Ha KOMNOHEeHTax, MOHTUPYEeMbIX Ha4 NPOBOAHUKAMMU

Ha pucyHkax 40, 41 nokasaHbl KPpUTEPUU MOHTAXKA KOMMOHEHTOB, MOHTUPYEMBbIX HAA NPOBOAHUKAMMW C U30-

NMPYIOLLUMN TPYOKaMK

[lonycTumMoe CcoCToAHUE
4NA neYvaTHbIX yanoB kKnaccoB A, B, C

1 Nsonupytolwne TpyOkn He AoxoAAaT 4O MasHOro coeUHEeHWUs.

2 Nszonupyrowne TpyOKM NMOKpLIBAKT y4yacToK, npeiHasHauYeHHbIN
‘ ana sawunThbl.
k]
4

PucyHok 40 — BbIBOALI, NepeceKarollne NPOBOAHUKA. AONYCTUMOE COCTOAHUE

.-l
—
=l

= P [JonycTnmoe cocTosiHue
\( | NN NeYaTHbIX Y3noB Knacca A

HeponycTumMoe cOCTOAHUE
ANAa neYvaTHbIX y3mnoB KnaccoB B, C

1 PaclienneHue w/unu pacnyTbiBaHUE W30MALMOHHOW OMMETKW.
2 BblBoa nepecekaeT 3MeKTPUYECKN He CBA3aHHbIA NMPOBOAHUK C

3as3opom 0,5 MM Be3 nsonupyrowen TpybKn Ha BbIBOAE WK MNOKPLITUA
NOBEPXHOCTH.

HegonycTumMoe COCTOAHUE
ANA neYaTtHbIX y3roB knaccoB A, B, C

BeiBoAgbl U nNpoBoda, ANA KOTOPbIX B TEXHUYeCKUX TpeboBaHUAX
yCTAHOBMNEHO Hanuyne W3onupyrLwmx TpyboKk, He M3onunpoBaHbl. [1o-
BpeXJeHHaa unsonupyrLwasa Tpybka He obecrneymBaeT 3alyUTy OT 3a-
MbIKaHWA.

PucyHok 41 — BbIBOAbLI, NepeceKkarollne npoBOAHUKN. BUABI COCTOAHUN

17
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PopMOBKa BbIBOAOB AJNIA CHATUA HanpsXeHUa Ha KOMMOHEeHTaXx
Ha pucyHkax 42, 43 nokasaHbl KpUTEPUU POPMOBKN BbIBOJOB KOMMNOHEHTOB

Io NYyCTUMO€E COCTOAHUE

ANA nevYaTHbIX Y3MN0B KraccoB
A B,C

1 BbelBOO KOMMOHEHTa, BbIXO-
AAWMN N3 Kopnyca, Npubnnsu-
TenbHO nNapanneneH OCHOBHOW
OCWU Kopnyca.

2 BblBOA KOMMNOHEHTa, BXO-
AAWKnn B oTBepcTUE, NPUBNIN3K-
TenbHO NepneHAUKYNAapeH Mno-
BEPXHOCTK nnaThbl. 10 KpanHewn
Mepe oAHa neTna CHATUA Hanpsa-
KeHUa AOofKHa MNPUMEHATLCH
Ha Bcex MexXaHU4YecKn XPYnKux
KOMMOHEeHTax, TakKux KaK CTekK-
NAHHbIe Anoabil.

3 HonyckaeTca NpUMEHATH
C neTneBble W3rMdbl, ecnu pas-
Mel]eHWe MOHTaXHbIX OTBep-
CTUWN He JonyckaeT cTaHAapT-
Horo nsrnba.

PekoMeHayeTca obecneynTb
HEBO3MOXHOCTb 3aMblKaHWA
BblBOAa Ha ndou BbIBOA cocef-
Hero KOMMNOHeHTa WNWU Ha 3NeKT-

4 nnameTpa BblBOAA MUH.
8 AMamMeTpoB BbIBO4A MaKC.

MuHMy M
1 AMameTp BbiBOAA

MuHumym puveckyto Uenb. [IpumeHeHne
' . _. :: 2 nuametpa  NETNEBOro nsrnba pekomeHayer-
40 45 45 OboTKe.

KOMMNOHEHTbl AONXHbl ycTa-
HaBnMBaTbCs B OAHOW UMK B He-
CKONMbKWX cneayroLwmnx KOHUry-
paumnax:

a) 0OblMHBIM CNOCOOOM — C
N3rMbomM BbiBOAa B MOHTa)Hoe
oTBepcTne 90°;

b) ¢ usrmbamm B BUAe ropbda
BepoOntoga; npyu KoOHMUrypauum ¢
O4HUM ropOoM Kopnyc MOXeT Mo-
3NLNOHUPOBaTbLCA BHe LeHTpa;

C) NO cornacoBaHUIO C NMoTpe-
OuTeneM gonyckaeTca nNpume-
HATL Apyrne KoHgurypauuu.

PucyHok 42 — PopMOBKa BbIBOAOB ANA CHATUA HanpsaXXeHUA KOMMOHEHTOB
C OCEeBbLIMW BbIBOZaMU. AOMNYCTUMOE COCTOAHUE

[JonycTumoe coCcToAHUe
ANA neYvaTHbIX yanoB knaccoB A, B, C

BbiBO4 Hagnexalwm obpas3om oThopmMoBaH AnNA obecneyeHns CHATUA Hanps-
KeHunA.

:'I/IcyHOI{ 43 — DopMOBKa BbIBOAOB ANA CHATUA HanpAeHWA KOMMNOHEHTOB
C paguvalibHblMW BbIBOAaAaMW. AO0NYCTUMOE COCTOAHUE

18
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7.3 MNponyweHHbIN KOMMNOHEHT

[Tocago4yHOEe MECTO KOMMOHEHTA, HE 3aHATOE B HAPYLLUEHWE YTBEPKAEHHOTO COOPOYHOro YepTexa, ABNAET-
CS HeAOMYCTUMbIM COCTOAHMEM U AedDEKTOM AN U3AENUA BCEX KNACCOB.

7.4 HenpaBunbHbIN KOMMNOHEHT

[TocagoyHOE MECTO KOMMOHEHTA, 3aHAToE NMOObLIM APYTMM KOMNOHEHTOM, KOTOPbIA OTNMMYAETCA NO TUMY,
pasMepam Ui HOMUHAaNbHOMY 3HAYEHUIO OT 3aaHHOT0 YTBEPKAEHHbIM COOPOYHBLIM YEPTEXKOM, ABNAETCH HEZ0-
MYCTUMbIM COCTOAAHMEM U AeheKkTOM AN u3gennin BCex Knaccos.

7.5 MNoBpexaAeHHbIN KOMMOHEHT

[loBpexaeHne BbiBoga UK Koprnyca KOMNOHEHTA MOXET NPOU3OUTU KaK BO BPpEMSA YCTAHOBKWU, TAK 1 40 HEE.
[1aHHbIN noApa3aen OTHOCUTCA TONbKO K HEKOTOPLIM BUAaM NOBPEXAEHUU, HAaNPUMEP NOBPEXAEHUIO BbIBOA OB,
kKopnycoB DIP , nnacTuKoBbIX UMK CTEKNMAHHbIX TUTLIX KOPMYCOB.

KOMMNOHEeHTbI C 0CeBbIMU U paanaribHbIMU BbIBOAAMM

Ha pucyHkax 44 — 43 nokasaHbl BUAbl COCTOAHUU NOBPEXAEHHbLIX BbIBOAOB KOMMOHEHTOB C OCEBbLIMU U
pagnanbHbIMU BbIBOAAMMN.

= [lonycTtumoe cocTodaHne
ONA nedvaTHbIX y3noB knaccoB A, B, C

1 HezaBucumo oT cnocoba hpopMOBKM BbIBOOOB — BPYYHVYIO,
YCTaHOBKOW UNW cneunarnbHbIM NpUCnocobreHneM, aetann Uin Kom-
NOHEHTbl He AOJKHbI YyCTaHaBNMBaTbCH, €Cni BbIBOA AeTaln UM KOM-
NoOHeHTa UMeeT 3a3yopuHbl N gedopmaumto donee 10 % gnameTpa
BbiBOAA.

2 HonyckaeTca HesalULEeHHBLIN MeTann BbiBOoAa, ecnu gedopma-
LUMAa He npeBbllaeT 5 % nagemMon NoBepxXHOCTU BbIBOAA.

3 lNogaBneHne HesalwUeHHOro MeTanna BbiBoga Ha dhopMoOBaH-
HOM yYyacTKe AOJKHO CNyXUTb MHAWKATOPOM npoLuecca.

PlflcyHOI{ 414 — I'Ioapex{ﬂeHme 0CeBOlro BolBOAa KOMIMNOHEHTA. JONYyCTUMOE COCTOAHUE

HepgonycTumMoe CoOCTOAHUE
4NA neYaTHbIX yanoB knaccoB A, B, C

2 BelBo4 AedhopMUpoBaH M3-3a MHOTMOKPaTHOMO UK

\ 1 BeiBoag noBpexgeH ©Oonee 4Yem Ha 10% guameTtpa.
HebpeXxHoro nsrnoa.

:'VlcyHOI{ 45 — I'Ioapem,u,eHme oCceBOro BelBOAa KOMIMOHEHTA. HEAONMYCTUMOE COCTOAHNE

[lonycTumoe CcOCToAHNE
ANA nevaTHbIX y3noB kKnaccoB A, B, C

1 HeT BMAMMBIX TpewnH, BHYTPEHHUN MeTann Bbl-
BoJa He ODOHaXeH.

2 KOHLI,EBI:IE 3adeJIKh KOMMNOHEHTa HE HaPyLUEHbI.

:'VlcyHOI{ 46 — oBpeXxigeHne Koplryca KOMIMNOHEHTa C OCeBblMW BblBOAaAMW. AONMYCTUMOE COCTOAHWUE
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HeponycTumMoe COCTOSAHUE
ONA neYaTHbIX y3noB KnaccoB A, B, C

N30naumnoHHoe MoKpbITUE MOBPEXAEHO A0 CTEMEHM,
MNpyY KOTOPOW BHYTPEHHWI MeTasin BbiBOAa He 3allULLleH,
KOMMOHEHT AedOopMUPOBaH.

PI/ICyHOI{ 47 — I'Ioapem,u,eHme KOprycCa KOMIOHEHTa C OoCeBbIMW BbiIBOAaMW. HEAONMYCTUMOE COCTOAHUE

e OoNyCTUMOE COCTOAHUE
ANA neYvaTHbIX yanoB knaccoB A, B, C

CTEKNAHHbLIA KOPMyC pPacKkosnoT U pasapobneH Ao KOM-
MOHEeHTA.

PucyHok 48 — [loBpexaeHue CTEKNAHHOro Kopnyca KOMMNOHEHTa
C OCEBLIMU BbIBOAAMWU. HEAONYCTUMOE COCTOAHUE

10 pF 3agaHHOe COCTOAHUE
0NA neYvaTHbIX yanoB knaccoB A, B, C

PekomeHayeTcA:
- Kopnyca KOMMOHeHToB — 6e3 uapanuH, BMATUH U TPeLUWH;
- MapPKUPOBOYHbIE 3HAKN U 0603HAYEHNA — YeTKUE.

/i \

PMCyHOI{ 419 — I'Ioapexw,eHme KOprycCa KOMMNOHEHTa C padlalibHbIMWU BblBO4aMW. 3aaHHOE€ COCTOAHUE

20
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1 0 F [JonycTumoe coCcToAHUE
P ANA neYvaTHbIX yanoB knaccoB A, B, C

He3HayuTenbHble NOBEPXHOCTHbIE UapaliHbl, CKOJibl NI BMATHUHDI. OcHoBa-

HWe KOMMNOHeHTa WKW aKTMBHad obnacTb He OoOHaXeHbl. CprI{TypHaFI LHeJ1oCT-

HOCTb He HapvlleH4a.
Ckon Py

‘ TpewwmHa
/ \

Pl/lcyHOK 50 — I'Ioepem,u,eHme KOpPMNyCa KOMIMOHEHTa C pajWalibHbIMW BblIBOAaMW. AOONYCTUMOE COCTOAHUE

HeponycTuMoe COCTOAHUE
ANA nevaTHbIX y3noB kKnaccoB A, B, C

AKTUBHaa obnactb obOHaxeHa. CTpPyKTypHasa LenocT-

| HOCTb AaHHOW oBnacTu HapyLleHa.

PucyHok 51 — CTpyKTypHaa LUeNoCTHOCTb akTUBHOW oOnacTu. HeaonycTUMOe COCTOAHUE

DIP-KOMNOHEeHTBI
Ha pucyHkax 52 — 54 nokasaHbl Buabl COCTOAHUIN NOBPEXXAEHHbLIX KOMMOHEHTOB DIP.

3agaHHOEe COCTOSHUE
4NA neYaTHbIX yanoB knaccoB A, B, C

OTCyTCTBME CKOMOB, TPELWMWH WU NOBPEXAEHUA NPU A0-
BOJKE.

-

-

-
-
-
-
-
S

-
-
-
-
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-
-
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=
=

.

G
=
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PucyHok 52 — DIP-kopnyc: 3agaHHoe COCTOAHUE
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o NYyCTUMOE COCTOAHWNE
.

ANA neYaTHbIX y3anoB KnaccoB A, B, C

BbleMKWN Ha KPbILLUKE WJ1M KOprNyce — BHE obnacTtun 3a-
Oenkn CTeKNAaHHOW UNKU NNacTUKOBOW 0B0NOYKN. TpELLlMHbI
HE PAClpPOCTPaHAKTCA Ha yYaCTOK NTrepMeTu3auini. CKonbl
HE HAPYLUAKT MapKUpPOBOYHbBIX 3HAKOB.

0006000000000

PucyHok 53 — DIP-kopnyc: gonyctumoe coctoaHue

N3onauma
BbIBOAOB
KpucTanna OTKPbITbI HeponycTuMoe COCTOAHUE
BbIBOA 4NA neYvaTHbIX yanoB knaccoB A, B, C
Mgc}nﬂumﬁ CKon HapyllaeT CTEeKINAHHYO UMW NMNacTUKOBYHKO U30J1A-
LIAHO.

OTKONOTbIA KycoKk oBHaxaeT 06blYHO 3aLUWLLEHHbIA Bbl-
BOJ, OT CKOJIOB pacxoAaTrca TpeLuHbI.

PucyHok 54 — DIP-kopnyc: HegonycTumMoe coCToAHUE

8 ATpUOYTBLI nNpouecca namku

8.1 Obwume TpedboOBaAHUA

PekomeHayeTcs, YToObl BCe nasiHble COeAUHEHUA, UMENU rmaakunu BHELUHUW BUA C ONecKoMm OT rsAHLEBOIO
0 aTnacHOro U NpPoaBnNAnNM NPU3HakKu cMavymMBaHUA B BUAE BOTHYTOro MEHMUCKA NMPUNOA MEXQy cnanBaemMbIiMu
yactamu. [Ing BbICOKOTEMNEPATYPHbLIX NAAHbIX COEAUHEHUI AONMYCKAETCA TYCKINbIM BHELWHWUW BUA. [opaboTKy
nasiHbIX COegMHEHUI BO n3bexkaHmne BO3SHUKHOBEHUA AOMONMHUTENbLHbLIX NPOONemM peKoMeHAYETCA MPOBOAUTL TONb-
KO Ha HECOOTBETCTBYIOLLUNX TPEOOBaAHNAM COEAMHEHUSAX. B pe3ynbrare gaHHbIX paboT pekoMeHayeTca 4o0MBaTb-
CA KpUTEpUa 4oNyCTUMOCTU COOTBETCTBYIOLLIETNO Kracca.

Ha neyaTHbIX y3nax g0mKHbl OTCYTCTBOBATL IPA3b, MNbiNb, Ppa3dpbi3raHHbIe Kanmnu Nnpunoda, okanMHa uT. g.
LLIaprku n naTHa Npunoa He AOIMKHbI HApyLLAaTh MUHUMAarNbHbIM KOHCTPYKTUBHbLIN SNEKTPUYECKUI 3a30P UMK NETKO

nepemMeLuarbes. Lapukn npunos A4omkHbl MO0 NOKPbIBATLCSA BNAro3aLlUMTHBIM MOKPbITUEM, NMMOO NPUKPENNATLCS
K METANNMUYECKUM KOHTaKTaM.

Ha pucyHkax 55 — 60 nokasaHbl 00LLUKE KpUTEPUN NpoLIecca NanKu.
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[lonycTUMoe COCTOAHUE
ANA neYaTHbIX y3noB KnaccoB A, B, C

1 ManTenb npunoAa BbIMAAUT rMaakoi n obecneymBaeT
XopolLlee cMadnBaHue ¢ nNagemMbiMn geTanamun. OdyepTaHus
NaHHbIX AeTanen nerko onpegenatotca. Ha coeanHaemon
JeTann NpuUnoem cosgaeTca CrMaXeHHasa KpoMka. ManTenb
nMeeT BOTHYTYO dopmy. MycToThl, ToUeYHble OTBEPCTUA
N T.N. AONycKarTcd, ecnnu He MNPenAaTCTBYHOT CMaYvMBaHULO
nagemMblx coegnHeHWN.

2 NonyckatoTca nagHble coegUHEHUa KOMMO3ULUK chna-
BOB MPWUMNOA, BbIBOAOB UMW MeTannMyecknx NoKpbITUIA Mne-
YaTHbIX NAaT WU crneunanbHbIX NPOLEecCcOoB Nanku (Hanpu-
Mep, MeafleHHOe oxna)X deHne nevaTHbIX nniaT 60nNbLION Mac-
Cbl), KOTOpble MOTyT 0OpasoBbIBATb TyCKible MaTOBbIE,
cepble UMW 3epHUCTbIE NPUMOWN, HOPMarbHble ANA WCMOSb-
3yeMOoro maTtepwana unuM npouecca.

AOMNyCtmMOE OOMNYCTUMOE  AOIMNYCTUMOE
COCTOAHME COCTOAHNE  COCTOAHUE

PI/IC)/HOI{ 55 — [1lagHble coegUHeEHUA B CKBO3HbIE OTBEPCTUA. A0NYCTUMOE COCTOAHNE

HeckoweHHasa KpoMKa > 90° HeponycTumMoe COCTOAHUE

(0YeHb NNOX0e cMavyuBaHue) 0 ANA nedaTHbIX y3noB knaccoB A, B, C
/ HecmadynBaHWe NpUBOAUT K 0Opa3oBaHUIO LLIAPUKOB NpU-
MNo4 HEI'IO,EI,O@ME Kalelle BOAdbl Ha BOLL[EHOH NOBEPXHOCTN.

[anTenb — BbINyKNasa, OTCYTCTBYeT BWAMMAs crna)eHHas
KpOMKa.

PucyHok 56 — [lnoxoe cMadmBaHue nNpunos: HegonycTUMOE COCTOAHUE

\ ) ® ) .
)

HeponycTumMoe cocToAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

Obpas3oBaHWe MepeMblMeK MpuUnos Mexay MpoBo/-
HUKaMW.

\ )

PucyHok 57 — MN36bITOK Npunosi, obpasoBaHne NepemMblyek: HeJonycTUMOe COCTOsIHUE
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HeponycTuMoe coCTOAHUE
ANA neYaTHbIX yanoB knaccoB A, B, C

N3nnwHun n HEO,D,HO[DO,D,HI:II?I I'IpHI'IOﬁ Had MOHTAXHbIX OT-
BEPCTUAX ANA MeTaJUJINHEeCKUX KPeNneXHblX 3NeMeHTOB.

:'VlcyHOK 58 — N30bITOK NMPUNOA Ha MOHTa>XHOM OTBEPCTUKN. HEAONYCTUMOE COCTOAHUE

HeponycTumMoe cocToaHue
4NA nevaTHbIX yanoB knaccoB A, B, C

Hanu4yMe N3NULLKOB NMPUNOSA Ha NoBepxHOCTU B BUAE:

1 wapukoB WM OYCUHOK Ha PacCTOdHUM MeHee
0,13 MM OT KOHTaKTHbIX nnowagoKk Wnn npoBogHUKOB;

2 WapukoB Unn BycuHok gnameTpomM tonee 0,13 MMm;

3 6onee NATK WAPUKOB UMK BYCUHOK (AMaMeTpPOM He
tonee 0,13 MmM) Ha nnowagun 600 MMQ;

4 HapylweHWe KOHCTPYKTUBHOMO 3rneKTpUYecKoro 3a-
30pa.

PucyHok 59 — LLlapukn nnm OyCUHKKM Npunoa:; HegonyCcTUMOE COCTOAHNE

HeponycTuMoe COCTOAHUE
4NA neYaTHbIX y3anoB knaccoB A, B, C

O6pasoBaHWe NMepemblMek U3 MPUMos.

PucyHok 60 — [lepeMblYKM NpUNoA: HEAOMNYCTUMOE COCTOAHUE
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8.2 HecoBmelneHue

TpeboBaHUA K COBMELLEHWUIO KOMNOHEHTOB NOCIIE NAanKK ABNAIOTCA TAKUMMU XKe, Kak U TpeboBaHUSA, NpeabsiB-
naemMble K nevyaTHbIM y3nam nepeq namkon. TpebosaHusa onucaHbi B 7.2.

8.3 NoBpexaeHHble KOMMOHEHTDbI

Kpome TpeboBaHUN K orpaHU4eHHbIM NOBPEXKAEHUAM KOMMNOHEHTOB, NPUBEAEHHbLIX B 7.5, HE AOMKHO ObITb
BUAWMbIX NPU3HAKOB TEMMOBOIo 1 TENMOMEXaHNYECKOro NoBpeXaeHUS nocne nankn. He AomKHO ObITb TPELLINH,

PAcCroeHns Unu B3gyTui modomn NnoBEPXHOCTU NN MECT 3aaernkn. Bce nepBoHa4vanbHbie KOAbl U MAPKUPOBOYHbIE
3HaKN AOIMKHbI COXPAHATLCA U BbITb YETKUMMU.

8.4 XapakTepucTukm nasgHoro coeguHeHus

Kputepun, onncaHHble B 3TOM noapasaene, OTHOCATCA K NeYaTHbIM y3nam ¢ MeTannu3npoBaHHbIMU CKBO3-
HbIMW OTBEPCTUAMM U KOHTAKTHbIMUW NnoLaakamm Ha 00enx noBepPxXHOCTAX (PUCYHKU 61—75).
8.4.1 CMauyuBaHue npunoem

3ajaHHOe COCTOSHUE
ANA nevaTHbIX y3noB kKnaccoB A, B, C

1 OTcyTCcTBME pPaKOBWH UMW NOBEPXHOCTHLIX AedeKTOB.

2 [[anTenb BOKPpyr BbiBoAa 3akoHYeHa Ha 100 %.

3 lNpunon nokKpblBaeT BLIBOA U NNABHO 3aKaH4YMBAETCA TOHKOWU KPOMKOW
Ha KOHTaKTHOW nfiowjagke wnu nNpoBOAHUKE.

4 BblBOA W KOHTaKTHaAa nnoljajka XopoLlo CMOYeHbl, BbIBO4 BUAEH.

S5 [anTenb UMeeT cnerka BOTHYTYHO popmMmy.

KoHTakTHan
naowanka

PucyHok 61 — CmMaduBaHue npunoem. 3agaHHoOE COCTOAHMUE

A B

[JonycTumMoe CcOCTOSHUE
" ANA neYaTHbIX y3noB KnaccoB A, B, C

KoHTakTHas

1 ManTenb npunoa BMauma no KpawnHen mepe Ha 75 %
nnowanka

OKPYXXHOCTW BblBOA4a Ha CTOPOHEe BbITEKaHWA Npunod, Ha
90 % OKPYXHOCTW — Ha CTOPOHe nojdaudu Npunos.
2 [punon BUANM CHU3Y B NtoboM MecTe yrnybneHus.
3 lNpunoem CMOYEHO MO KpanHen mMepe 75 % KOHTaKTHOW
1.3 Nnowagkn Ha CTOPOHE NanKu.

| ML

1,2

PucyHok 62 — CMadnmBaHne npunoem. AonycTUMOe COCTOAHUE
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BepTtukaneHoe CTopoHa BeITEKAHWUA
HanonHeHune NPMNOA

Bblemka B npunoe

Io NyctTuMmoe COCTOAHUE

' ONA neYaTHbIX yanoB knaccoB A, B, C
l [anTenb npnunod KW HalornHeHue OT-
' /' BEPCTUA  COOTBETCTBYKT  KPUTEPUAM

Tadnuupl 5.

CTopoHa nogadu
npunos

PucyHok 63 — KoHdurypaumnsa 3anonHeHnss oTBEPCTUA U BbIBOAA: AOMNYCTUMOE COCTOAHUE

Tabnwu Ll a 5 — MUWHUManbHBbIE AonycrmnMmble COCTOAHUA BbIBO4 OB KOMMNOHEHTOB

Kputepun Knacc A Knacc B Knacc C

Yron cmMadmMBaHUA OKPY>XHOCTU CO CTOPOHBbI BbITEKA-
HUA Npunosi (BbIBOA U BHYTPEHHUIA 0O6beEM OTBEpPCTUSA),

rpajg He 3agaeTcs 180 270
BepTukanbHoe HanonHeHue npunoa* % To xe 75 75
Yron cMadmBaHUA OKPYXHOCTU CO CTOPOHLI nojavdu

npunogd, rpag 270 270 330
CMadvumBaHue KpyroBou rantefim no OKPYXHOCTU —

CTOpPOHa BbITeKaHUA npunosd, % 0 0 0

HacTb KOHTaKTHOU niowagku, NokpbiTaad CMOYEHHBIM
NMPUNOEM CO CTOPOHbI Nanku, % I&s 79 [&s

0'.' 1 ]
* NlonyckaeTca oblee MaKcuMarnbHoOe yMeHblleHWe Ha 25 %, BKMwYaa CTOpPOH Kak rnogadn, TaK W
BbITEKAHNUA NpPUNoS.

BepTukansHoe CtopoHa HonycTtumoe cocTosiHne
HanonHeHWe KOMMOHEHT ANA neYaTHbIX y3Nn0B KnaccoB A, B

HEﬂ,OHyCTMMOG COCTOAHNE AOJ1A
NneYHaTHbIX Y3J10B KJ1aCcCa C

_“*--.. MeTannu4eckuia Ha METAaJIJTIN3NPOBaHHBIX CKBO3HbIX OT-

ANIA Tennﬂnpﬂagp:Hb;ﬁ BEPCTUAX AJ1A NMNTAHWA UK 3a3eMJTeHNA,

CNoWn aonyckaetca BepTUKanbHoe HamnonHeHue

Ha 50 % npu ycnoBuKM pacnpocTpaHeHnd

CTopoHa npunoa BoKpyr BbiBoga Ha 360° 1 100 %

namkm CMauMBaHWA OT BHYTPEHHUX CTEHOK OTBEp-
CTWUA K BbIBOAY Ha CTOPOHE MauKu.

PUCYHOK 64 — TennoBoW CNOW, HAanonMHeHWne OTBEePCTUA NPUNoeM: BUAbl COCTOAHUN

8.4.2 N30bITOK Npunon

3agaHHOe COCTOAHUE

4N4 neYaTHbIX y3noB kKnaccoB A, B, C

1 OTCcyTCTBME B3AYTUN UNKN AedeKTOB NOBEPXHOC-
TW. BbIBOA W KOHTaKTHaga obnacTb XOpPOoLWO CMOYEHHI,
BUAEeH BbIBOA.

2 Bokpyr BbiBoAda rantenb 3akoH4yeHa Ha 100 %.

3 Mpunon nokpbiBaeT BbIBOA W MNMaBHO 3aKaH4YUBa-
eTCA TOHKOW KPOMKOW Ha KOHTaKTHOW nnollagke unu npo-
BOAHUKE.

KoHTaKkTHaR

PucyHok 65 — [anTenb Npunod: 3agaHHOEe COCTOAHUE
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obnacTe
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[lonycTumoe CcOCToAHNE
ANA nevaTHbIX y3noB kKnaccoB A, B, C

1 — rantenb UMeeT BOTHYTYIO dhopMy;
2 — Xopollee cMadvunBaHwue;
3 — BbIBOJ BUAWM B NpUMNOE;

HOBEHWA C KOPMNYyCOM KOMMNOHEHTA.

PucyHok 66 — [anTene npunosa: 40NyCTUMOE COCTOAHMUE

HeponycTumMoe CoCToAHUE
oNna nedvaTHbIX y3noB knaccoB B u C

1 lManTens nMeeT BbINYKNYO dhopmy.
2 BblBog HeBMAWUM W3-3a WU3NULLKOB NpuUno4.

PUCYHOK 67 — [anTenb Npunoa: HegonycTUMOe COCTOAHUE

3 4 — npunon B obnactu nsrmba BbIBoJa He AOXOAUT A0 COMPUKOC-

I{paTepbl, NPOKOJIbl, B3AYTUA W T.M. ABJNAKOTCA AONYCTUMBIMW
OTKNOHEHWAMW nMpouecca npn ycrnopnn, 410 naAdAHbele coeauHEHWA

Yy AOBNETBOPAT MUHUMarbHbIM TpeboBaHUaM Tabnuusl 5.

[lonycTumMoe cocToaHue
4Na nevaTHbIX y3nos knaccoB A, B, C

PUCYHOK 68 —

PaKOBUHBI U NPOKOJbl B Mpunoe. JoNnyCctuMmoe COCTOAHNE
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8.4.3 [lepeMbIYKKN U3 NpPUNOA
[lepeMbI4YKM — 3KCTPpEeManbHOE NocneacTBne U3dbITKa NPUNos, HO MOryT ObITb 00yCNOBMNEHbI OLLIMOKOW NpPO-

eKTUPOBAaHNSA UMMM HECOOTBETCTBUEM 3arnda BbiBoaa (CM. 5.2).

HeponycTumoe cOCTOAHUE
ANA neYaTHbIX y3noB KnaccoB A, B, C

1 npunoii B o6nactn nsrnba conpukacaeTca  C KOPMycom
KOMMOHEHTa WU KOHLIEBOW 3aJeKOW;

3 2 BbICTynarollaa YacTb NpUnoda npeBbillaeT MakcuMarbHoe
3Ha4YeHWe, HapyllaeT SMNeKTPUYECKUI 3a30p UMK npeacTaBnaeT
yrposy 6esonacHoOCTH;

3 I'IpHI'IOﬁ cosjaetr MOCTUK © cocedHWM MNMPOBOAHWKOM, HE
CBA3dHHBEIM C HUM 3NEKTPUHECKHA.

N

8.4.4 Naunka 3arHyTbiX BbIBOAOB
TpeboBaHMA K nagHOMY COEAUHEHUIO ANA 3arHyTbiX BbIBOAOB B METANNMN3NPOBAHHbIX N HEMETaNNU3NPOBaH-

HbIX OTBEPCTUAX OOJXKHBI PACCMATPUBATBLCA B COOTBETCTBUI CO CrieaAyrOLWUMN KPUTEPUAMMN.

PucyHok 69 — [lasgHoe coeauHeHne: HeaonycTUMMoe COCTOAHNE

] ﬂ,OI’IyCTMMOE COCTOAHUE

ANA neYaTHbIX y3noB knaccoB A, B
9\ CoegWHEeHWe UMeeT Oo4HYy-ABe rantenun, coctapnarwmx 75 % ne-
PEKPbLITUA BbIBOAA Ha KOHTaAKTHOW nnoljajke.

1 2 ,D,OI'IyCTMMOE COCTOAHUE
0 A11A NeYHYaTHbIX Y3J10B KilaCCa C

[anTenb NpMnoa 3akoHYeHa Ha 95 %.

Pl/lcyHOK /0 — SaFHyTble BbiBOAbl, HEMETAallJIMSUPOBaHHbIE CKBO3HbIE OTBEPCTHUA. A0NYCTUMOE COCTOAHUE
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] ,D,OI'IyCTMMOE COCTOAHUE

ONA neYaTHbIX y3N0B KaccoB A, B

CoegnHeHWe MMeeT o4HY WNKU ABe rantenu, cocrtasnawwme 75 %
nepekpblTUA BblBOAa Ha KOHTaAKTHOW Nfollajke.

1 2 [lonyctumoe coctoaHue
ANSA neYaTHbIX y3noB Knacca C

[anTenb Npunoa 3akoH4YeHa Ha 95 %. [laTka BbiBoga cMoveHa npu-
noem.

3mcyH0|< /1 — SaFHyTble BblBOAbl, METAJIJTUINPOBAHHbIE CKBO3HbIEC OTBEPCTUA. AONYCTUMOE COCTOAHUE

8.4.5 ObHaxeHune OCHOBHOro meTtanna
[1asgHble coeAMHEHUSA, KOTOPbIE POPMUPYIOTCH, HO MOTYT UMETb 0OHAaXXEeHHbIN OCHOBHOW METarnn NPOBOAHU-
KOB MU BbIBOJJOB KOMIMOHEHTOB, HAPYLLAIOT ANIEKTPUYECKNIA 3a30D U NPeACTaBIAET yrpo3y 6€30nacHOCTH.

Bwa ceepxy

[lonycTuMoe COCTOAHUE
0NA neYaTHbIX yanoB knaccoB A, B, C

1 OOHaxeHWe MegWn Ha BEPTUKAJIBHBIX CTOPOHax MNMpoBOAHWKA.
Buao CHWN3Y 2 ObHa)XeHWe OCHOBHOMo MeTanna Ha KOHUE BbIBOAOB KOMMNOHEHTA.

2
il W

PuUcyHok 72 — OOHa)eHWe OCHOBHOIro MeTanna: AonycTUMOE COCTOAHUE
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,D,OI'IyCTVIMOE COCTOAHWNE
AJ1A NeYaTHbIX Y3J10B KIlaCCa A

HepgonycTumMoe cocToAHUE
ANA nevaTHbIX y3noB KnaccoB B, C

1 OBHaXeHWe OCHOBHOIO MeTarnna Ha BblBOAe KOMMOHEHTA U MOBEPXHO-
—————————————————————— CTU KOHTAKTHOW MMOLIaAKU W3-3a TPeLUMH, LaparnuH Ui Apyrx AedeKTos,
1 CM. PUCYHOK 44.

PucyHok 73 — OOHaXeHne OCHOBHOro MeTanna: BUAbl COCTOAHUN

8.4.6 Pa3pyuwieHHble coeaAUHEeHUA

[ononHuTenbHaa 0b6padoTKka neyaTHbIX y3NoB NOCe nanku AonycrumMa, HO BbINMOMHEHUE STUX onepauni Ao
OXNaXXOEeHUA NEYaTHOro y3na, MOXET BbI3BaTb 0CNabneHne n BbICOKOE SNEKTPUYECKOE CONMPOTUBIEHNE UIN PA3-
DbIB MasgHbIX cCOeagUHEHUN. [1OX0XKMe NOBPEXKAEHNA MOTYT ObITb BbI3BaHbI YPE3MEPHbBIM (PU3NHECKUM YCUITUEM MNPU
noapeske nocne nanku.

BbiBOAbI MOTYT 00pe3aTbCs NOCNe Nanky Npu yCrnoBuK, YTO PEXYLLMN MHCTPYMEHT HE NMoBpeXXaaeT KOMIMO-
HEHT U NnagHoe coeNHEHNE MOCPEeaCTBOM (PU3N4ECKOro BO3aeNCTBuA. Ecnn BbiBO4 00pe3aeTcd nocne nanku,
KOHLIbI NAWKN AOMKHbI ObITb MO0 CHOBA onasiHbl, NMOO BU3yanbHO NPOKOHTPONUPOBaHbI ¢ 10™ yBenu4yeHmnem Ans
NOATBEPXKOEHUA, YTO UCXOAHOE NAadHOE COEeANMHEHNE HE NOBPEXKAEHO (HAanNnpUMep, pacTpeckanoch) unm AePopmMu-
poBaHO. Ecnu nagHoe coeguHeHne onasgHo NOBTOPHO, TO JaHHAaA onepauna AofmkKHa pacCcMaTpPUBAaTbLCA, KaK YacTb
npouecca nanku, Ho He Kak gopaboTtka. [1aHHoe TpeboBaHWEe He OTHOCUTCH K KOMMOHEHTaM, KOTOPbIE CMpO-
eKTUPOBaHbI TAKMM 00pa3oM, YTO YacTb BbIBOAOB NIMAHUPYETCA yaanuTb nNocne namkyu (HanpuMmep, yganaemas
nepemMbIvKka).

1
X

[lonycTuMoe COCTOAHUE
ONA neYaTHbIX y3noB KnaccoB A, B, C

1 OTcyTCcTBUME TpelnH Mexay BbIBOAOM WU MPUNoeM B coeduHe-
HUW.
: 2 BblcoTa NUHUM obpes3a COOTBETCTBYET TEXHUYECKUM Tpebo-

BaAHUWAM.

NuHKa

M obpesaHus
1 2

PUCYHOK 74 — OOpe3aHHble BbIBOALI: AOMYCTUMOE COCTOAHUE
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e4onycTUMoe COCTOAHUE
ANnA nedvaTHbIX y3noB knaccos A, B, C

1 MpusHak paspbiBa MeXay BbIBOAOM W ranTenbio
NnpuUnos.

PUCYHOK /5 — PaspblBbl B KOHTAKTE: HEQOMYCTUMOE COCTOAHUE

9 OTnnuuTenbHbIe NPU3HAKU NpoLecca OUYUCTKU

[1aHHbIW pasgen coaep>xuT TpeboBaHUA K NpuemMnemMon YMcroTe nevyaTHbIX y3ros.

3arpa3HeHUe pPeKOMEHAYETCA HE TONbKO OUEHUBATbL NO BHELLHEMY BUAY UNU MO PYHKLIMOHANbHbLIM NMOCHE-
CTBUSAM, HO U CYMTATb CUTHANOM cO0od B paboTe KaKnx-To 3NeMEHTOB CUCTEMbI OYNCTKM.

KOHTpONb 3arpsaA3HeHna Ha PyHKLUMOHANbHbIE NOCNEACTBUA PEKOMEHAYETCA NPOBOAUTL B YCNOBUSAX NPEA-
nonaraemomn paboyeun cpeabl.

I1na ka>kgoro npon3Bo4CTBEHHOIO 000pyaA0BaAHUSA PEKOMEHAYETCA UMETb HOPMY, OCHOBAHHYIO HA BO3MOX-
HOM 4ONYCTUMOM KONMNYECTBE 3arpsa3HAIOLLIENO BELLIECTBA KaXa0ro Tuna. Yem BbiLLE CTENEHb OUYUCTKKU, TEM A0PO-
e nevartHbin y3en. Ana pa3paboTku HOPM OCHOBOW MOXET CNYXXUTb TECTUPOBAHWE C MOMOLLLIO NpoLuecca NOHHOW
9KCTPAaKLUWUN, UCNbITAHUE COMPOTUBMNEHNA N3ONMALMN B YCNOBUAX paboyen cpeabl Unu Apyrux aneKTpuyecknx
napameTpoB.

B cnegylowwmux nogpasgenax npuseeHbl npumepbl Hanbonee pacnpocTpaHeHHbIX 3arpAaA3HeHUn, 0OHapy-
XXMBAEMbIX Ha neYaTHbIX y3nax. OaHako MOryT NOABNATLCA APYyrue 3arpa3HeHNA, NO3TOMY PEKOMEHAYETCA OLIE-
HUBAaTb BCE aHOMalbHbI€ COCTOAHUA. COCTOAHUA, NPEeACTaBNEHHbIE B 3TOM pasaene, And neyaTHbIX y3roB Npu-
MEHAIOT KAK CO CTOPOHbI KOMMOHEHTOB, TAK N CO CTOPOHbLI NANKM.

9.1 OcTaTtku dpnroca

YTOObI NMPOUNNOCTPUPOBaTL NPUONU3UTENBHYIO, HO HE 00A3aTENbHO BCErga TOMHYIO aHaANoOrn Mexay
dontocamm Tunos L, Mn Hu TpaguumMoHHbIiMKN donocamMmn Ha ocHoBe KaHudonn — TunoB R, RMA, RA n RSA,
a TaKke BOAOPACTBOPUMBIMUA U CUHTETUYMECKMMW aKTUBUPOBAHHLIMK OritocamMn, PpekoMeHayeTcsa oopaTuUTbCA
KITOCT P MGK61192-1. Ha pucyHkax /6 — 86 npuBeaeHb! KpUTEPUKN ANA OUEHKU YUCTOThI NEeYaTHOro y3na.

[lonycTUMOe COCTOAHUE
ANA neYaTHbIX y3noB KnaccoB A, B, C

Hanuine HeBUAWMBIX OCTaATKOB W3 «ouMLaeMblxX»
dntocoB. OcTaTKM ©Oe30TMbIBOYHBLIX MOCOB (3a WUCKMNIO-
YeHMeM neYaTHbIX Y3MOoB C Bnaro3awWTHbIM MOKPbITUEM).

[ PUMMEMYMAaHKWNE — OJ14A COOTBETCTBUA TpEGOBaHHHM
K HACTOTE PEeKOMeHAYHTCH 0e30TMbIBOYHbLIE CpJ'II-OCbI.

PUCYHOK /6 — O4YuUCTKa: 4ONyCTUMOE COCTOAHUE
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HegonycTumMoe COCTOAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

MmMetoTca BUAUMBbIE OCTaTKU CpJ'II-OCOB rnocrie OYMMCTKHA.
OcTaTku NodbIX aKTUBHbBIX CpJ'II-OCOB Ha NOBEPXHOCTK 3JIEK-
TPUNHECKNX KOHTAKTOB.

PucyHok /7 — OcTaTKn pnocoB: HEAOMNYCTUMOE COCTOAHNUE

9.2 Npouune ocTaTKu

3ajaHHOe COCTOSHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

Yucto (be3 yBenuueHna — Anga knacca A, ¢ yBenuyeHu-
eM He bonee TpexkpaTHoro (3°) — ana knaccoe B un C).

HegonycTumMoe COCTOAHUE
ANA nevaTHbIX y3noB KnaccoB A, B, C

|la ne4yaTHOM y3lie UMeeTCHd TPpA3b, TBepidble YaCTWUUbI,
NblJ1b, OKaliMHAa W1 T.11.

PMCyHOI{ /9 — OcTaTKN B BUe TBepadblX HacTtnu. HedonyCtunMoe COCTOAHNE
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3agaHHOEe COCTOSAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

MeTannunyeckue YYaCTKKN HYHUCTble, BWUAWMMbBIX  OCTAT-
KOB HeET.

PUCcyHOK 80 — [MoBepxHOCTL 6€3 OCTaTKOB: 3ajaHHOe COCTOAHUE

Hep,onycmmoe COCTOAHUE

4NA neYaTHbIX y3noB Knaccos A, B, C

Ha MeTannuyeckux ydacTkax BUAHbI KpUcTannuyeckme
OTNOXEHUA.

[TpumMedyaHUe 1 — Hanuyme xnNopnaos U KapOoHaTOB
MOXeT oOHapyXmBaTbCcAa NocpeAcTBOM NabopaTopHOro aHa-
n1M3a (MoHHaa xpomaTtorpacdusa).

[TpumMmedvyaHuUe 2— HonyckarTca nocne KkBannuduka-
LMOHHBLIX UCMNbITAHWUN.

PucyHok 81 — benecble ocTaTKu: HeaonyCcTUMoOe COCTOAHUE

3agaHHOEe COCTOSAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

EJ'IECTFILLME, cBepKakowne, HNCTble MeTaJJINMHECKHUE NO-
BEPXHOCTN.

PUCYHOK 82 — [NoBepxXHOCTbL ©e3 0CTaTKOB KOPPO3NKN: 3alaHHOE COCTOSIHUE
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[lonycTUMoOe COCTOAHUE
4NA neYaTHbIX y3noB knaccoB A, B, C

Cherka TYCKI1ble, HNCTble MeTalllTIM4eCKNe MNMOBEPXHOCTHN.

PucyHok 83 — OcCTaTKu KOPPO3UU. AONYCTUMOE COCTOAHUE

HeponycTumMoe COCTOAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

LlBETHbIe OCTaTKW NI NoABJIeHNE pxXaBHYMNHbBI HA MeTall-
JNTMHECKNX MOBEPXHOCTAX Moo MeTannm4yecKkmnx KpeNnexXHblX
ANNeMeHTax.

HeponycTumMoe COCTOAHUE
4NA neYaTHbIX yanoB knaccoB A, B, C

LlBETHI:Ie OCTaTKW NN noABleHne pxaBYHYMNHBI HA MeTall-

JTMHECKNUX MNOBEPXHOCTAX Moo MeTannm4yecKkmux KpenexXHbIX
ArNeMeHTax.

PUCYHOK 85 — OCTaTKM KOPPO3MU Ha NevaTHOU nnaTe. HeadonyCcTUMOE COCTOAHUE
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HeponycTumMoe cocToAHUE
4NA neYvaTHbIX yanoB knaccoB A, B, C

benble UNK XenToBaTble OCTAaTKKW, OCTATKMK CpJ'II-OCOB,
BHEAPEHHBIE B NOBEPXHOCTDL neYyaTHOW nnaThl.

:'I/IcyHOI{ 86 — BHEﬂ,pEHHbIe B NeYartHyRr rriarty oCrartkn. He ONnyCTuMoe COCTOAHWUE

10 OTnnuuTenbHbIE NPU3HAaKM A0PAOOTKMN UINN 3aMeHb

Bce nasgiHble coeguHeHus, KOTopble ObINMM MOBTOPHO pacrnfaBfeHbl ANS ynyydleHus unm 1odaBneHus
NPUNOA B COEANHEHUA, AOIMKHbI YAOBMNETBOPATL TPEeOOBAHNAM K KA4YECTBY NepBOHAYarnbHO U3roTOBMEHHbIX
cOeaUHEHUMN.

Bce 3ameHbl KOMMOHEHTOB, UMK AopaboTKa MNn PEMOHT NPOBOAHbBIX LIENEW A0IMKHbI YA0BNETBOPATHL TPe0O-
BAHUAM, ONUCAHHbIM B HACTOALLEM CTaHAAPTe ANSA KaYecTBa nepBoHavyanbHOro narotosrneHunsa. Ocoboe BHUMAa-
HUe JOIMKHO yAENATLCA TENMOBLIM NOBPEXAEHUAM, KOTOPbIE MOTYT ObITb HAHECEHbLI CIIOUCTbLIM MaTepUanam, Mex-
CIMOMHbIM CTPYKTYpaM, NasgHbIM COEAMHEHUAM U APYITUM KOMNOHEHTAaM, OfIM3KO pacnornoXXeHHbIM K MeCTy noao00-
HOro peMOHTAa UNKn J0pPadoTKMN.
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[TpunoxeHue JA
(cnpaBo4yHoOe)

CBeaeHuda 0 COOTBETCTBUMN
CCbINTOYHbIX MeXAVYHAPOAHbIX CTAaHOAPTOB

HauMOHanNbHbIM cTaHaapTam Poccunckoun ®enepauun

Tadbnuya AA.1

Obo3Ha4YeHUe CcCbINOYHOTO CTeneHb Obo3HayeHne U HanMeHoBaHue COOTBETCTBYHOLUETO
MEXAVHAPOAHOIO CTaHAApTAa COOTBEeTCTBHUA HAUWNOHAJIBEHOTO CTaHAapTa
MOK 60194:2006 — *
MOK 61191-1:1998 DT [OCT P MOK 61191-1—2010 «llevyaTtHble y3nel. Yactb 1. [lo-

BEpX-IOCTHI::II?I MOHTa>X N CBA3dHHBIE C HUM TEXHOJIOTNN. O6LLI|I/16
TEXHNYECKHNE TpEGOBEiHI/IFI))

MOK 61191-2:1998 DT [OCT P MOK 61191-2:1998 «llevaTHble yanbl. YacTb 2. [loBepx-
HOCTHbLIN MOHTaX. TexHu4deckue TpedoBaHUA»

M3K 61191-3:1998 DT [OCT P MGK 61191-3 — 2010 «[le4vaTHble y3nbl. YacTb 3. MOH-
TaX B CKBO3Hble OTBEPCTUA. TexHu4eckne TpeboBaHUA»

MOK 61191-4:1998 DT [OCT P MGK 61191-4 — 2010 «[le4yaTHble yanbl. YacTb 4. MoOH-
Ta)XX KOHTaKTOB. TexXHUYecKne TpeboBaHUA»

MGK 61192-1:2003 DT [OCT P M3K 61192-1—2010 «[levaTHble y3nbl. TpeboBaHUAa K
kadecTBy. YacTb 1. ObOLWmne TpeboBaHNA»

MOK 61192-2:2003 DT [OCT P MGK 61192-2 — 2010 «[levaTHble yanbl. TpeboBaHUA K
kadecTBy. YacTb 2. [10BEPXHOCTHLIA MOHTaX»

M3K 61192-4:2002 DT [OCT P MOK 61192-4—2010 «[levaTHble yanbl. TpeboBaHUA K
kadecTBy. HacTb 4. MOHTaX KOHTakKTOB»

* COOTBETCTBYIOLLUUMN HAUMOHANbHbLIXN CTAHAAPT OTCYTCTBYET. [10 ero yreep>xaeHmnda peKoOMeHOYETCA UC-
NONbL30BAaThb NEPEBO HA PYCCKNIN A3bIK AAHHOIO MeXayHapoaHoro craHgapra. [lepeBoa 4aHHOTO MeXayHa-
POAHOro craHgapra Haxoautcd B eaepanbHOM MHOOPMALUUOHHOM POHAE TEXHUYECKUX PErMaMEHTOB N CTaH-
NapTOB.

[TpunmedaHne— B HacTodawen Tabnuue UCNONbL30OBaHO cneayrolee ycnoBHoe 0003Ha4YeHUe CTeneHu
COOTBETCTBUA CTAaHAapPTOB:
- IDT — ngeHTuYHble cTaHaapThI.
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